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ITPOI'PAMA

BCTYIIHOIO ICITUTY 3 XiMil
JJIS BCTYIy HA HABYAHHSA 1J1sl 3100yTTs cTynenss Maricrpa
3a cneniaabHicTIO A4.06 Cepenns ocBita (Ximisn)

JJIs1 iHO3eMIiIB Ta 0¢i0 0e3 rpoMaasiHCTBA
INOSICHIOBAJIBHA 3AIIMCKA

Berynauit icnut nms 3400yTTS OCBITHBOTO CTYIIEHS MAricTp 3a CIEUiajbHICTIO
A4.06 Cepenns ocsita (Ximisi) nepeadavae, y nepiy yepry, HepeBipKy B aOITYpIEHTIB ix
3araJIbHOTEOPETUYHOT TMIATOTOBKM 3 XiMmii (3arajibHOi, HEOpPraHIYyHOI, OPTaHIYHOI,
(b13MYHOI Ta KOJIOIMHO1, aHATITHYHOT X1Mii) Ta METOJMKU HABYAHHS XiMil.

[Iporpamy ckiazeHO 3 ypaxyBaHHSM CYYacHOTO CTaHy TEOPETHUYHUX OCHOB
XIMIYHOI HAyKd Ta METOJMKM HaBYaHHS XiMii. 3MICT mporpamu c(pOKyCOBaHO Ha
BUSABJICHHI 3HaHb 13 XIMIYHHMX JHMCHMIUIIH, OCHOBHHUX 3aKOHIB, IIOJIO)KEHb,
3aKOHOMIPHOCTEH, MOHSATh, BU3HAYEHb a TAKOXX OCHOBHMX KOHIICMIIM Ta TMOJO0XCHb
METOANKH HaBYaHHSA XIMil.

[Iporpama BKJIFO4a€ pO3/iaM 3 HEOPTaHIUHOI XiMii (OCHOBHI 3aKOHM XiMmii, Oy/10Ba
aToMa, TEepIOJWYHMIA 3aKOH, KJIACH HEOpPTaHIYHMX pPEYOBUH, PO3YMHHU, EHEPreTHKa
XIMIYHUX peakIliii, XiMiuHa KIHETHMKa 1 XIMIYHA pIBHOBara, €JIEKTPOXIMis, OKHCHO-
BIJIHOBHI pEakKIlii, XapaKTepUCTUKa €JIEMEHTIB [-8 Tpyn NepioJuyHOi CHUCTEMH);
opraHiyHoi Ximii (BYTJIeBOAHI, CHOUPTH, (PEHOJU, KapOOHUIbHI CHOJyKH, KapOOHOBI
KHCJIOTH, €TepH 1 eCTepH, TaJOreHOIOXiAHI BYTIJEBOJHIB, BYIJICBOJH, AaMiHHU,
aMIHOKHCIIOTH, TETEePOLMKIIYHI CHOJMYKH); aHAJITUYHOI XiMii (OKMCHO-BIJIHOBHI
MPOLIECH B aHaNI31, KUCIOTHO-Ty)KHA Kiacudikallisi 10HiB, METOJU KIJIbKICHOTO aHaji3y,
IpaBIMETPUYHUIA aHaJ3, TUTPOMETPUYHI METOAM aHajizy, (I3UKO-XIMIYHI METOIU
aHani3y); KoJoigHoi Ta (p13U4HOI XiMii (OCHOBH XIMIYHOI TE€PMOJUHAMIKH, PO3YMHH,
CJICKTPOXiMisl, TIOBEPXHEBI SBUINA, KIHETHKA 1 KaTami3, KOJIOiHI PO3YMHH, PO3UYMHU
BMC); meTonuku HaBYaHHs XiMIi (3MICT Ta OpraHi3alisi NpoUEeCy HaBYaHHS XiMii B
3aKJajiax 3arajbHoOi CepeIHbO1 OCBITH, METOIMKA (POPMYBAHHSI OCHOBHHUX MOHSTH XIMIi y
3aKJaJiax 3arajbHoi CepeIHbOI OCBITH).

Berynuuid  icmuT 3 XiMIi  103BOJIUTH  MEPEBIPUTU  PIBEHb  CPOPMOBAHUX
KOMIIETEHTHOCTEM:

- 3JaTHICTh PO3KPUBATH 3arajibHy CTPYKTYpy XIMIYHUX HayK Ha OCHOBI
B3a€MO3B'A3KY OCHOBHUX YY€Hb MpO OYJIOBY PEYOBHHH, NPO TMEPIOAUYHY 3MIHY
BJIACTUBOCTEN XIMIYHUX €JEMEHTIB Ta iX CIOJYyK, MPO HAmpsIMICHICTh (XiMidHa
TEPMOJIMHAMIKA), IBUAKICTh (XiMIYHA KIHETHKA) XIMIYHUX MPOIIECIB Ta iX MEXaHI3MU;

- 3JIaTHICTh JO TEPEHECEHHs CHUCTEMU HAYKOBUX XIMIYHUX 3HaHb Yy IUIOLIUHY
HABYAJILHOTO MPEAMETY XiMisl, 3A1MCHEHHS CTPYKTYypyBaHHSI HABYAJILHOTO MaTepiay;

- 3JaTHICTh 4YITKO 1 JIOT1YHO BIiATBOPIOBATH OCHOBHI TeOpii 1 3aKOHU XiMmii,
OLIIHIOBATH HOBI B1IOMOCTI Ta 1HTepIpeTallii B KOHTEKCTI (JOPMYBAHHS B YUHIB LIJTICHOT
IPUPOJHUYO-HAYKOBOT KAPTUHU CBITY;



- 3IaTHICTh 31ACHIOBATH J00Ip METOIB 1 3ac00IB HABUAHHS XIMii, CIIPSIMOBAHUX
Ha PO3BUTOK 3[[10HOCTEH yUHIB.
Berynauit icnuT npoBoaUThCs Y (popMi MMCEMOBOTO TECTYBAHHSL.

SMICT ITPOI'PAMMU
PO3/1J1 1. 3AT'AJIBHA XIMIA

[IpenmeT 1 3aBgaHHS XiMii, MiCIle 3arajabHOI XiMii B CHCTeMi XIMIYHHX HayK. 3B’S30K
Ximii 3 6i0J10Ti€10, (PI3UKOTIO Ta IHIIUMH HAyKaMH PO IPUPOTY.

OcHOBHI eTanu pPO3BUTKY XiMii. BHECOK yKpaiHCHKMX BYEHHMX y PO3BUTOK XIMIYHOI
HayKHU.

1. OCHOBHI XIMIYHI IIOHATTSA 1 3AKOHH Y CBITJII ATOMHO-
MOJIEKYJIAPHOT'O BYHEHHSA

ATOMHO-MOJIEKYJISIpHA TeOopis K QyHIAMEHT cydacHOi Ximii. 3akoH 30epeKeHHs MacH 1
eHeprii. AToMu 1 MOJIEKYJIH, iX po3Mipu 1 Maca. BifHOCH1 aTOMH1 1 MOJICKYJISIPHI MacH.
XiMIYHUMA eleMeHT. XIMIYHMH €JIeMEHT, IpOoCcTa pedoBHHA. AuoTporis. XiMiuHi
€JIEMEHTH Yy 3€MHIN KOopi, MOHATTA Mpo reoxiMito. CkI1agH1 peYOBUHHU. 3aKOH CTaJOCTI
CKJIaly. 3aKOH KpaTHHUX BIIHOIICHb. 3aKOH MPOCTHX 00 ’€MHUX BIJTHOIIEHb. 3aKOH

ABorazapo.
2. BYJIOBA ATOMA

Po3Butok ysBienb mnpo OynoBy aTtomiB. KBaHTOBO-MexaHIYyHA MOENb OyJOBH aToma.
KopnyckynsspHo-XBrIb0BHMA yami3M. [IpuHIIMTT HEBU3HAYEHOCTi. XBWJIHOBE PIBHSIHHS
[lpeninrepa. XBwiboBl (GYHKIT Ta €JIEKTPOHHI oOpOiTaii. XapaKTEepPUCTUKA CTaHY
€JICKTpOHA 3a KBAaHTOBUMHU uMciamu. ['oyioBHE 11, opOiTanbHe 1, MarHiTHe Im KBaHTOBI
yuciaa. AtoMHi opOitam (AQO). ®PBUYHMN CMHCIT KBAaHTOBUX 4YHCEJ: KBAHTYBaHHS
€Heprii eJIeKTpoHa, Horo opOITATBFHOTO KYTOBOIO MOMEHTY 1 OpOITaIbHOTO MarHiTHOTO
MOMEHTY, BUJl aTOMHUX S-, P- 1 d- opOiTasien.
bararoenektponni aromu. Tpu npuHuunu 3amnoBHeHHS AQ: NpUHIUN HaWMEHIIOI
eHeprii, nmpuHnun BukiItoueHHs [laymi, npaBunmo ['yuga. IMopsmox 3amoBHenHs AO.
[IpaBuna KneukoBcbkoro. Enextponsi ¢popmysm.
Jlesiki BmacTUBOCTI atomiB. AToMHI pasaiycu. [lotenmianu iownizaitii. CriopiIHEHICTh 10
CJIEKTpOHA. YMOBHI HOHHI paaiycu. BigHOoCHa eleKTpOHETaTUBHICTh. MarHitHi
BJIACTUBOCTI atoMiB. [[iamaraeTusm, napamaraetusM. Sapo aroma. [Iporonu, HeHTpOHH
Ta 1HII €JeMEHTapHI YaCTUHKU. 3apsia 1 Maca sjpa. XiMIYHUN €JIeMEHT SK CyKyIHICTh
130TOMIB.
3. MEPIOJUYHHWI 3AKOH JI.I. MEHJIEJIEEBA.

CyvacHe GopMyTIOBaHHS TEPIOJUIHOTO 3aKOHY. [lepiogudHICTh 3MIHM BIACTHBOCTEH
CJIEMEHTIB SIK TPOSB TEPIOJMYHOCTI aMiHHM E€JIEKTPOHHHMX KoHiryparii. [lepioguuna
CHCTEMA SIK BUPKEHHS HEeP10AUYHOTO 3aKOHY.
CrtpykTypa neplo):[Hqu CHUCTEMHU. Heploﬂn 1 TpyIH. EneKTpOHHl KOoH(Dirypairii aTomis.
CHiBBITHOIICHHS MIXK HOMepamMu nepiogy 1 TPynu TMEpPIOAMYHOI CHCTEMH Ta
CJICKTPOHHOIO OY/10BOIO aToMiB. OCOOIMBOCTI €NEKTPOHHUX KOH(DIrypaIriii e1eMeHTIB y
rOJIOBHUX 1 MOOIYHMX miarpymnax. EnextponHi ¢opmyiu. 3MiHa aTOMHHX paJiycCiB,
MOTEHIIATIB 10HI3allli 1 BEJIMYUH CHOPIAHEHOCTI 0 €JeKTpOHa B rpymax 1 mnepiojax.
BHyTpiHs 1 BTOpUHHA NEPIOUYHICTh. 3aJIEKHICTh XIMIYHUX BJIACTUBOCTEH €JeMeHTa
B1J1 HOr0 MIiCII B IEPIOAMYHIN CUCTEMI.

4. KTIACU®IKALIA TA HOMEHKJIATYPA HEOPT'TAHIYHHUX CIIOJIYK



Knacudikamis OiHapHMX PEYOBMH 3a CKJIQJOM: OKCHAM, TEPOKCUAHU, CyIabhiau,
raJIoreHiiu, HITpUAH, Kapoiau, rigpuau. [HrepMeTaniay.

Knacudikaist ckiiaqaux pe4oBUH 3a (DYHKIIOHATBHUMH O3HAKaMU: KHCIOTH, OCHOBH,
COJT1, KUCJIOTH1, OCHOBHI1 Ta aM(OTEPH1 OKCUIH 1 T1IPOKCUJIN.

Kucnoru. Knacudikamiss xuciaor: 3a ckiIagoM — OE30KCHTE€HOBI, OKCHUTEHOBMICHI,
MOJIIKKCIIOTH, 130MOJIKUCIOTH Ta TE€TEPONOJIKUCIOTH; 3a CHIIOI0 — CHIIbHI, CepeiHi,
cmalki; 3a OKHCHIOBJIBHOIO 3/IaTHICTIO — KHCIOTH OKHCHIOBadYl Ta KHCIOTH HE
OKHCHIOBAUI.

OcHoBH: OAHO- 1 OaraToKUcIOTHI OCHOBH. JIyru. BnacTUBOCTI 1 HOMEHKJIATypa OCHOB.
Cnoco6u 100yBaHHS OCHOB.
Comi. Knacudikariisi coneit: cepenti, KUCiIi, OCHOBHI (T1IPOKCO- 1 OKCOCOJI) 3MIIIaHi,
noABiiH1 coni. Cmocobu no0yBanHs coseil. HomeHkmatypa coiei.
['eneTnuHwMiA 3B’ 130K MIXK KJlacaMU HEOPTaHIYHUX CTIOJTYK.

5. EHEPTETUKA I HAIIPSMJIEHICTDb XIMIYHUX IMTPOLECIB
XiMiuyHa TepMoAMHaMika. BHyTpimHs eHepris pedyoBHH. 3MiHAa BHYTPILIHBOI €HEpTii
CUCTeMH B XiMiuHMX mponecax. Enrtanbmis. TemmoBi epekTH XIMIYHMX PEaKIlii.
TenmoTu yTBOpPEHHsI XIMIUHHUX croJyk. llepmmii 3akoH TepMoAMHAMIKUA. 3aKOH
I'.I. I'ecca.

6. XIMIYHA KIHETHUKA I XIMIYHA PIBHOBAT A

[IBuakicte XiMmiuHOi peakifii. PDakTopu, MO BIUIMBAIOTH HA MMIBHIKICTH XIMIYHUX
peakuiid. 3aNeXHICTh MIBHAKOCTI XIMIYHOI peakiii BiJ KOHIEHTpalil pearyruux
peYOBHH. 3aKOH JIFOYMX Mac. 3aCTOCYBaHHS 3aKOHY iIOUMX Mac JJisi TOMOTECHHHX Ta
reTeporeHHux cucreM. KoHcTaHTa MIBUAKOCTI peakilii. 3aae HICTh MIBUIKOCTI peakIii
BiJl TEMIIepaTypH, TeMIIEpaTypHUN KOEPIIlieHT.
Karami3. BB katanizatopiB Ha MIBUAKICTh peakilii. Buam karasmizy: roOMOreHHUH,
IEeTEPOreHHU Ta MIKPOTE€TepOreHHUM, aBTOKaTajll3, MOHATTSA Mpo 1Hrioitopu. Posb
KaTaJ1i3aTopiB B O10JIOTTYHUX MPOIIecax.
XimiyHa piBHOBara. Heob6opoTHi Ta 000pOTHI XiMIYHI peakilii. YMOBH HEOOOPOTHOCTI
xiMmiuaux mpoueciB. Koncranta ximiudoi piBHoBaru. [Ipunmun Jle [latensbe.
KaranizaTopu B 000pOTHUX TpoIIecax.

7. BOJA. PO3YNHU

Cknag, enekTpoHHa Oy[oBa, MPOCTOPOBa KOHPITyparlis, MOJSAPHICTE MOJEKYJ BOJM.
XapakTeprucTuKa BOJHEBOTO 3B’sI3Ky. Acoliaiiss MOJIEKyad BOAU. AHOMaii (biBI/ILIHI/IX
BiacTuBocTel Boau. [liarpama CTaHy BOJIH. Bopa sixk po3unHHUK. XiMI4HI BIacCTUBOCTI
Boau. B3aemopis 3 mpocTMMM 1 CKIQAHUMHM pedoBUHaMU. Poyib Boau B O10J0TTYHUX
npoiecax. Baxka Boma: n00yBaHHsSI, BIACTHBOCTI, 3aCTOCyBaHHA. Boma B mpupo/i.
[IpoGiema uncTOi BOAM.

XapakTepucTuKa JUCIEPCHUX CHUCTEM. ICTMHHI pO3YMHHU, KOJOIIHI PO3YMHH,
rpyooaucnepcHi cucreMu (cycmeHsii, emynbceii). MexaHi3M mpolecy pO3YMHEHHS.
ConbBaTartisg (rigparaiiisi) Npyu po3YMHEHHI. 3B’SI30K TEIJIOTH PO3YMHEHHS PEUYOBUHU 3
EHEePri€r0 KPUCTAIIYHOI IPATKH 1 TEIUIOTOO TiApaTallii MOJIEKYJIU PEUOBUHHU.

[ToHATTS «KOHILIEHTpAIlisl PO3UYMHY», KUIBKICHUN CKJIaJ po34HHIB. Posmoain po3unHiB
3a KOHIICHTPAIlI€I0 PO3YMHEHUX PEUOBHUH (HEHACHYEHI, HACUYEHI, IEPECUYCHI PO3UYHNHHU)
1 JUCIEPCHICTIO Ta CTaHOM PO3YMHEHUX PEUYOBUH (MOJEKYISpHI, WOHHI, KOJOiIHI

PO3YUHH).
8. PIBHOBATI'A B PO3UUHAX EJIEKTPOJIITIB



Enextponity 1 HeenekTpoaiTu. Teopis enekTposiTuuHoi aucoriaiii. dizudHa Teopis
PO3UHHIB C. Appeniyca Ta b13uKOo-XiMiUHA Teopis J1. MeHieneena,
B.O. Kicrskiscbkoro, T.O. KabaykoBa. MexaHi3M aucoriiaiii peuyoBUH 3 PI3HUM
TUTIOM XIMIYHOTO 3B’s13Ky. PoJib MOJSpHUX MOJEKYJ BOJAM B Mpoliecax JUCOINiaIlii.
MexaHi3M rigpaTallii aHIOHIB 1 KaTiOHIB. Y TBOPEHHs HOHA T1IPOKCOHIIO.

3acToCcyBaHHsS 3aKOHY [IIOYHUX Mac J0 MpoLecy AMcoIialii cIabKuX eIeKTPOJIITIB.
Koncranta mgucoriarii. 3mileHHss piBHOBAru aucoIiarii ciabKux eJIeKTPOITIB.
Kucnotu, ocHoBu, amMm(oTepH1 TiIPOKCHIW, COJ Yy CBITII TEOpil €NEeKTPOJITUYHOI
nuconiamnii. CTymiHYacTa aucoliiamis ciabkux enekTpouaiTiB. CydacHi Teopii KUCIOT i
OCHOB.

EnextponiTuyHa gucolliaiisi BOJIU. Wonuwuii nooytok Boau. Konrentpailiss HOHIB
['iaporeny B po3unHax. BogneBuit nokasHuk. bydepHi po3unHu.

[lonsiTTst rigponizy coseld. Pi3Hi Bumanku riponizy cosneid. CTymiHb 1 KOHCTaHTa
rigponizy. @axkTopu, M0 BIUIMBAIOTH Ha 3MIIIEHHS  piBHOBaru Tinpomizy. Poib

T1ApoJIi3y B 010J0TTYHUX Ta XIMIYHUX Mpoliecax.
9. OKMCHO-BITHOBHI PEAKIIII

Peakiiii, mo BIZOyBarOThCSA 31 3MIHOK CTEMEHS OKHUCHEHHS AaTOMIB €JIEMEHTIB.
Enextponna teopist okucHeHHs. OKUCHUKH 1 BIAHOBHUKH. [IpaBuiia ckiagaHHs piBHSIHb
OKHCHO-BIIHOBHUX peakiliii. MeToq eneKTpoHHOro OanaHcy Ta eJNeKTPOHHO-10HHHM
MeToq. BrumB cepenoBuilla Ha OKHMCHO-BITHOBHHM mponec. Knacudikaiis oKucHO-
BIJIHOBHUX PEaKIIiil.

Pozain II. HEOPTAHIYHA XIMISA

1. 'TAPOTI'EH

OcobnuBocti monokeHHs ['iaporeHy B meplogWyHid cHCTeMl. XapaKTepuCTUKa
MOJIEKYJIM BOJHIO 3 MO3UILII METOy BaJC€HTHUX 3B’SI3KIB Ta MOJEKYJSPHUX opOiTaiei.
Bonens y mpuponi, 13otornu ['imporeny. IlpomucioBi Ta mgabopaTtopHi METOAH
no0yBaHHS BOJIHIO, oro (i3nyHi Ta XiMiuH1 BractuBOCTi. [IpaBuia po6oTu 3 BOogHEM.
BigHoBHI BIacTUBOCTI aTOMapHOrO 1 MOJIEKYJSPHOrO BOJHIO. KHCIOTHO-OCHOBHI Ta
OKHCHO-BIIHOBH1 BJIaCTUBOCTI OiHapHUX cnonyk ['inporeny 3 Oxcurenom (H,O, H,0,).
3acTocyBaHHS BOAHIO B IPOMHUCIIOBOCTI.

2. EJIEMEHTH I'OJIOBHOI NIATIPYIIH VII TPYIIN
3arajibHa XapaKTEpUCTHUKA aTOMIB €JIEMEHTIB: €JIEKTPOHH1 (HOPMYIIH, pajlyCu aTOMIB,
HOHI3aIl1iH] TTOTEHI1aIM, CIOPIAHEHICTh 10 €JIEKTPOHA, €JIEKTPOHETaTUBHICTh, CTEIICHI
OKHCHEHHSI, BAJICHTHOCT1, KOOPJAWHAI[IMHI YHACIIa, PO3TOBCIOKEHHS B IIPUPO/I|.
3aranbpHa XapaKTePUCTHKAa MPOCTUX PEUOBHUH. 3amoODKHI 3aX0qu Mpu podOTI 3
raJloreHamu.
Xmop. Xmop y npuponi. IlpomucioBi Ta nabopaTopHi MeTOAu JA0OYBaHHS, MOTO
¢b13uyH1 Ta XiMI4HI BIacTUBOCTI. CIONYKH XJIOpPY 3 MeTajJlamMu. MexaHi3Mm B3aeMOJIii
XJIOpy 3 BoaHeM. [iaporeHxsyiopuja, XJOpUAHA KHCIOTAa: MPOMHUCIOBI crmocodu ii
noO0yBaHHS. XJOPUAHM, CHOMYKH Xiopy 3 OKCHUT€HOM: OKCHIU, KHCIOTH, COJi.
[NnoxnoputHa KuciaoTa Ta ii cojii. XJIOpHE BaIHO.

3. EJJEMEHTH NOBIYHOI NIIr'PYIN VII TPYIIN
3arajibHa XapaKTEpUCTHKAa aTOMIB €JEMEHTIB: €JIEKTpOHHA Oy/oBa, 3MIHA pajlycCiB
aTOMIB, €HEprii HoHI3aIlli 13 30LIBIIEHHSIM MOPSAIKOBOTO HOMEPY €JIEMEHTA.



Mamnran. [Ipupoani cnonyku Manrany. [loOyBaHHs Manrany. ®izuuni 1 XiMIi4dHI
BJIACTMBOCTI MPOCTOI PEYOBMHM MaHTaH. 3aCTOCYBaHHS MaHTraHy Ta WOro CIUIaBIB.
MaHran sK MIKpOEJIEMEHT. 3aliekKHICTb KHUCIOTHO-OCHOBHUX Ta OKHCHO-BIZHOBHUX
BJIACTUBOCTEH OKCHUJIB 1 TIAPOKCHUJIIB MaHraHy BiJI CTENEHS OKUCHEHHS aTOMIB
Masnrany.

4. EJIEMEHTHU I'OJIOBHOI HIAI'PYIIXA VITPYIIN
3aranpHa XapaKTepUCTHKA aTOMIB €JIEMEHTIB 1 IpocTux pedoBuH. OkcureH. [3oTomHuit
ckaaj npupojgHoro OkcureHy. XiMIYHHI 3B’S30K Y MOJEKYJIl KHUCHIO 3 TOYKH 30pYy
metoaiB B3 ta MO. TlosicHenHs: mapamaraeTu3mMy kucHio. [Ipomuciiosi Ta 1abopatopHi
crocoOu 100yBaHHs KUCHIO, Horo (hi3WyHI Ta XiMI4H1 BIACTUBOCTI. B3aemMoisa KUCHIO 3
MPOCTUMU 1 CKIIQJHUMHU pedoBMHaAMH. OKCHAM: CIOCOOM J0O0YBaHHS, BJIACTUBOCTI,
wiacudikamis 1 HOMeHKIatypa. Ausorpomis kucHIO. O30H, HOTO BIACTHBOCTI,
no00yBaHHS, YTBOPEHHS B MPUPO1l. 3aCTOCYBaHHS KHUCHIO. 3HAYEHHS KUCHIO Y TIPUPO/IL.
Cymsdyp. Cynedyp B mpupomi. Amotporiss cipku. Di3W4HI BIACTUBOCTI i
HallBaXJIMBIIIKMX Moaudikamid. XiMi4HI BIACTUBOCTI Ta MPAKTUYHE 3aCTOCYBAHHS
cipku. BoaneBi cnonyku Cynwsdypy. Hurigporencynbdia: goOyBaHHS, (Pi3uyHI 1
xiMiyH1 BiacTUBOCTIL. Di3ionoriyHa aist AUTIAPOTEeHCYIbOITY.
Cenen. Tenyp. ®i3uuyHi Ta XIMIYHI BJIACTUBOCTI, 3HAYEHHS Y CYYacHIM TEXHIIIl.
Cnonyku Ceneny 1 Tenypy 3 I'inporenom 1 OKCUreHOM.

5. EJJEMEHTH IIOBIYHOI NIJIIPYIIN VI TPYIIN

3arajibHa XapakKTepHUCTHKa aToMiB eneMeHTIB. (OcOoOJIMBOCTI €JIeKTPOHHOI OYJ/I0BH,
BaJICHTHOCTI 1 CTEIEH1 OKUCHEHHSI €JIEMEHTIB.

XpoM y npupoji. Pi3u4H1 BIACTUBOCTI. 3aCTOCYBaHHS XpOMY 1 HOro cruiaBiB. XiMiuHi
BJIACTUBOCTI Xpomy Ta Horo cnonyk. Cmomyku Xpomy (II, III, VI) — oxcuam,
TIIPOKCUIN, COJTi: TOOYyBaHHS, BIaCTUBOCTI. KHCIIOTHO-OCHOBH1 BIACTUBOCTI OKCHIIB Ta
rizpokcuaie  Xpomy(Ill), xommiuekcHi cnonyku Xpomy(Ill). OxucHO-BIAHOBHI
BiacTuBOCTI crioiayk Xpomy(IIl). XpomoB1 KHCIOTH, TUXPOMATH 1 XpOMAaTH, YMOBH iX
icayBanHsA. OKuCHI B1acTUBOCTI crioayk Xpomy(VI).

6. EJIEMEHTHU I'OJIOBHOI NIATPYIIU V T'PYIIN
3aranbpHa XapakTepUCTUKa aTOMIB €JIEMEHTIB 1 mpocTtux peuoBuH. Hitporen. Hitporen y
npupoi. XIMIYHMNA 3B’S30K y MOJIEKYJl a30Ty 3 Touku 30py metoais B3 1 MO.
@di3uyHi Ta XIMI4HI BIACTUBOCTI a30Ty. B3aemomist a30Ty 3 KucHeMm, okcuau Hitporeny.
[TpomucnoBsi 1 1abopaTopHi METOAU T00YBaHHS a30TYy.
Cnonyku Hitporeny 3 T'imporeHom. Amoniak. EnextponHa OyjoBa 1 reomerpis
Mosekyau. IIpomucioBi Ta naGopaTopHi MeToau A00yBaHHS, (i3WYHI Ta XIMIYHI
BJIACTUBOCTI aMoHiaky. OKHCHEHHS aMoHiaky. JIOHOPHO-aKIENTOPHUM MEXaHi3M
B3a€EMO/IIi aMOHIaKy 3 BOJIOIO, 3 KUCJIOTaMH, YTBOPEHHS aMoHiakariB. Cojil aMoHio, iX
BJIACTUBOCTI. [IpoIyKTH TEepMIYHOrO pO3KJIaay pI3HUX coJied aMoHio. AMIian i
HITpUIM MeTajiB. 3acTOCYBaHHS aMOHIaKy Ta coyied amoHito. ['igpasun: OymoBa
MOJIEKYJIH, XIMI4H1 BTaCTUBOCTI.
®ochop. Dochop y mnpupomi, goOyBanHsa. AnoTpornHi BumodMiaun Docdopy, ix
BJIACTUBOCTI, TOKCHUYHICTh Oi10ro (ocdopy, 3amobiKHI 3aX0au MpU PoOOTI 3 HUM.
®ochian metaniB. Crionyku @ocdopy 3 'inporenom. Bractubocti Gocdinis.



Kucuesi cnonyku ®Pochopy. Oxcugu dochopy. dochitna Ta docdarHa KUCIOTH:
OynoBa MoJekyn, BiacTuBocTi. Metadocharu, momidpocharu. Optodocdaru, ix
npaktuuHe 3HadeHHs. [amorenigm docdopy, ix BraactuBocTti. biojoriyHa posb

dochopy. DocdaTHi 1006pUBa.
7. EJJEMEHTH NOBIYHOI MIJITPYIIU V I'PYIIU

3aranpHa XapaKTEPUCTHKA aTOMIB €JIEMEHTIB. MOXIMBI BaJ€HTHI CTaHW 1 CTEMEHl
OKHCHEHHS B 3aJIEKHOCTI B/l €IEKTPOHHOT OY/TOBH aTOMIB.

Bananiit, Hio6ii1, Tantan y npupomi. 3araipHa XapakKTepUCcTHKa cIoco0iB qo0OyBaHHS,
(i3UKO-XIMIYHUX BJIACTUBOCTEH TPOCTUX PEUYOBMH 1 HAWBaXIMBIIIUX CIOIYK
CJICMCHTIB.

8. EJJEMEHTH I'OJIOBHOI ITIATPYIIX IV TPYIIN

3aranipHa XapaKTEePHCTHKA eleMeHTiB roioBHOi miarpymu IV rpynu. Kapbon. KapGon
B npupoai. AmorpornHi Bujgo3minu KapOony: amma3, rpadit, kapOiH. Tum
riopuaun3aiiii opoitaneit aromi KapOboHy B oro aioTponHux BUA03MiHaAX. AKTUBOBaHE
BYTiJuIst. 3aCTOCYBaHHSA MOro sk copOeHTa. XIMIYHI BIacTUBOCTI KapOony. [IpakTtuune
3aCTOCYBaHHS BIIHOBHUX BJIACTUBOCTEH KapOOHY.

Cumimiii ta #oro cnonyku. Cumimiit 'y npupoxail. Cumikatu. CrnocoOu 100yBaHHS
cuninito. Bnactuocti cuniniro. Crnonyku Cuiiniro 3 I'igporenoM. CUminuan MeTaliB.
Cumimiii miokeua. Ksapn. Keaprose ckimo. CumikatHi kuciaoTu. CuikaTH, PO3YHMHHE
ckio. [lemeHT. beton.

9. EJJEMEHTHU NNOBIYHOI NIATPYIIU IV IT'PYIIU
3arajibHa XapakTepucTHKa aToMmiB eileMeHTiB. TutaH, {upkoniii, ["adHiit y mpupomi.
JloOyBaHHS IIUX METaIiB, X (i3U4YHI Ta XIMIYHI BIaCTUBOCTI. [IpakTH4HE 3aCTOCYBaHHS
TUTaHY, IUPKOHIIO, TapHIIO Ta iX CILJIaBiB.

10. EEMEHTH I'OJIOBHOI IIJITPYIIH ITI TPYIN
3arajibHa XapaKTepUCTHKAa aTOMIB E€JEMEHTIB: €JIEKTpOHHA OyaoBa, 3MIHA pajalycCiB
aTOMIB, €Heprii HoH13arii. HaliBaxuBIIIi MpUPOHI CIIOTYKH.
bop. Anotponni Bumo3miHu. Di3uuHi, XIMIYHI BJIACTUBOCTI amMoOp(HOro Ta
KpuctasiuHoro 6opy. JloOyBanus Oopy. bop sk wmikpoenement. Cnonyku bopy:
oopanu, Oopuam MetamiB. Oxcuna Ta TiApokcua bopy: cTpykrypa, BIacTHUBOCTI,
3acTocyBaHHs. OpTOOOpHA KUCIIOTA.
AnromiHii. @Di3uyHI Ta XIMIYHI BJACTHUBOCTI MPOCTOT PEYOBUHU, JTOOYBaHHS.
AmoMoTepmis. 3aCTOCYBaHHs allIOMiHIIO Ta Woro cruiaBiB. J{oOyBaHHS 1 BIAaCTHUBOCTI
HalBaXJIMBIIIUX CHOJNYK AJIIOMIHIIO: OKCHAY, TIAPOKCHUIY, COJeil; NpaKkTUu4YHe
3aCTOCYBAHHS IIUX CIOJIYK.

11. EJJEMEHTHY MMOBIYHOI NIATPYNU III I'PYIIU
3aranpHa XapakTepucTHKa aTomiB enemeHTiB: Ckanniii, Itpiit, JlanTan, AKTHHIN.
Oco0aMBOCTI €NEeKTPOHHUX CTPYKTYp aToMiB eneMeHTiB. llommupenHs y mpuponi.
®13uYH1 Ta XIMI4HI BIACTUBOCTI MPOCTUX PEeUOBHUH. HalBaXXIMBIlIl CIIOJTYKH: OKCHIH,
T'1APOKCHUIH, COJIL.

12. 3AT'AJIBHI BJIACTUBOCTI METAJIIB



Micue MetainiB y nepioauuHiil cuctemi eaeMeHTiB. OCoOJUBOCTI €IEeKTPOHHOI OYy10BU
aToMiB MeTaniB. MeTamiuyHui CTaH pPEYOBUHHM, 30HHA Teopis OYJOBH KPHUCTAIIB,
METATIYHUHN 3B’ 130K. THIMM KpUCTAIYHUX TPaTOK MeTajiB. MeTanu y mpupoIi.
OcHoBHI pyau, 30aradueHHs pyA. HaiiBaxmupimi MeToau J00yBaHHS METAIIB 13 PY.
JloOyBaHHS METaIB €JIeKTPOJI130M PO3ILIABIB 1 PO3UHHIB.

13. EJJEMEHTHU I'OJIOBHOI IJICPYIIA I T'PYIIU. JTYKHI METAJIU

3aranbHa XapakTEpPUCTHKA aTOMIB €JIEMEHTIB: €JIeKTpOHHA OyJoBa, palycH aTOMIB,
eHeprisi HoHi3allli, CTaHAapTHI €JEKTPOJHI MOTEHIIadu. 3MiHa BIACTUBOCTEN MPOCTHX
PEUYOBHH 13 30UIBIICHHSIM MOPSIKOBOTO HOMEPY €JIEMEHTA.

JlyxH1 Metanu y nipupoi. [3otonHuit ckinan. HalBaxnusimii npupoaHi croixyku. Poib
cnonyk Kaimito 1 Hatpito y ¢izionoriunux mporecax. J[oOyBaHHS JY)KHUX METaliB,
(b13UuHI BJIACTUBOCTI, IMpaBmwia poOOTH 3 JIY)KHUMH MeTajlaMH. XiMIYHI BJIaCTHBOCTI
MPOCTUX PEYOBHH Ta CIOJYK €JIEMEHTIB: TJIPUIB, OKCUJIIB, T1IAPOKCHUIIB, TIEPOKCHU/IIB,
coJiei. 3acToCyBaHHsI JIY)KHUX METaIIB Ta ix cosiei. Kamiitni noOpuBa.

14. EEMEHTH MOBIYHOI IATPYIIA I TPYIIN
3arajibHa XapaKTEpPUCTHKA aTOMIB €JIEMEHTIB: €JIEKTpOHHAa Oy/oBa, 3MiHa pPajlycCiB,
eHepriil MoHi3allli, CTaHAapTHUX CJICKTPOAHUX MOTeHianiB y psaay Kynpym — Aypym.
Kynpym, Aprentym, Aypym y npupozi. Crnocobu ix noOyBaHHs. 3aCTOCYBaHHS IUX
MeTalliB Ta ix cmiaBiB. HaiiBaxuumsimi cnonyku Kymnpym, ApreHTym,

15. EIEMEHTH I'OJIOBHOI IIIJICPYIIHA I1 TPYIIN

3arajibHa XapaKTepUCTHKAa aTOMIB E€JEMEHTIB: €JIEKTpOHHA OyaoBa, 3MIHA pajalycCiB
aTOMIB, €HEPTii HOHI3aIlli, CTAHJAPTHUX EJICKTPOAHUX MOTEHIIANIB B psaay bepumiit —
Paniii, 13oTomHMil ckian. 3MiHa BIACTUBOCTEHM MPOCTUX PEUYOBHH 13 30UIBIICHHSIM
MOPSKOBOrO HOMEpYy ejieMeHTa. J[oOyBaHHsS MpocTUX pedoBHMH. MarHii 1 Kanbiii —
BaXIMBI €JIEMEHTHU KUBOI pupoau. Di3nyH1 BIACTUBOCTI MPOCTUX PEUOBUH. TexHIKa
0e3reku npu poOOTI 3 KaJbI[IEM, CTPOHIIIEM, OapieM. 3aCTOCYBaHHS MPOCTUX PEYOBHH.
CruiaBu Marito.

XiMI4YH1 BIaCTUBOCTI MPOCTUX PEUYOBHH Ta iX CIOMYK. 3aKOHOMIPHOCTI 3MIHU XIMIUHUX
BJIACTUBOCTEN TiAPHJIIB, OKCUAIB, T1APOKCUAIB, MEPOKCUIIB, coliel y psany bepumiit —
Paniit. Heramene i ramene xsopHe BanHo. KOpCTKICTh BOJU Ta METOAHM ii yCYHEHHS.

16. EIEMEHTH IMOBIYHOI MIATPYIIA 11 TPYIIN

3arajibHa XapaKTEPUCTHKA aTOMIB €JEMEHTIB: eJeKTpOHHa OyaoBa, 3MiHa pajiycCiB,
eHepriil WoHi3alii, CTAaHIapTHUX EJNEKTPOAHUX MOTeHIianiB y pany Lunk— Kammiit —
Mepxkypiii. HaiiBaxxnusimi npupogai cnoiayku. Crnocobu a00yBaHHS LUHKY, KaJMilo,
Mepkypito. [IpakTudHe 3acTocyBaHHA IMX MeTaliB Ta iX cruiaBiB. dizionoriyHa mis
cnonyk Ilunky, Kanmiro, Mepkypito. Texnika Oe3nexku mpu poOOTi 3 PTYTTIO Ta ii
CHOJTyKaMH.

®i3uyHI Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEUOBHUH Ta ix crmonyk. Crmomyku MepKypiro
y cTerneHi okucHeHHs +1. HalBanuBilll KOMIUIEKCHI CIOJYKH €JI€MEHTIB MOOI4HOI

niarpyn II rpynmu.
[TopiBHSTEHA XapaKTEPUCTHKA €IEMEHTIB TOJIOBHOI Ta 1o0i1uHOi miarpym Il rpymw.

17. EJJEMEHTHY I'OJIOBHOI HIATPYIIH VIII TPYIIN



Miciie 6aropoJHUX ra3iB y MepioJIMUHIN CUCTEMI €JIEMEHTIB Ta €JICKTPOHHA CTPYKTypa
ix aTomiB. [losicHeHHs ICHYBaHHS OJJHOATOMHHUX MOJIEKYJI 3a MeTojamu B3 ta MO.
3MiHa MOTEHI1aIiB MOHI3allll aTOMIB OJIarOpoJHUX Ta3iB 13 301UIBIICHHIM MOPSIKOBUX
HOMEpIB €JIEMEHTIB.

bnaropoani rasu y npuposai, Gpi3u4Hi Ta XIMI4H1 BJIACTHBOCTI.

18. EJIEMEHTH HOBIYHOI IATPYIIX VIII T'PYIIN
3aranpHa XapakTEpPUCTHKA eeMEHTIB poauHu Pepyma i MIIaTHHOBUX METATIB.
Enementu ponunum Depyma. I[lommupeHHs B npupoil, HAWBKIMBINII TPUPOJIHI
cnonyku. CIuiaBu 3ajiiza:; 4aByH 1 ctajib. JlIoOyBaHHS HIKENIO 1 KOOAJBTY.
Enementu poaunu [Inatunu. [ommpenHs y npupoi, ictopis BiAKpuTTs. OcoO0IuBOCTI
(G13UYHUX 1 XIMIYHUX BJIACTUBOCTEH MPOCTUX PEUOBHH, 1X MMPAKTUYHE 3HAUCHHSI.

Poszain III. OPTAHIYHA XIMISI
1. TEOPETUYHI OCHOBU OPTAHIYHOI XIMII

[Ipenmer opraniyHoi XiMii. OcoOMMBOCTI OyJOBM OpPraHIYHUX CIIOJNYK. 3B’ A30K
OpraHiyHoi Ximii 3 IHIIMMH HAayKaMWd Ta 3HAYEHHsS JUIsI iX CYY4acHOTO PO3BHTKY.
Jlxepena CHpPOBUHHM oOpraHiyHuX cooiyk. [Ipupoga Ta Tumu XIMIYHHX 3B’S3KIB Yy
cnostykax Kap6ony.

30ymkennii cran atoma KapOony Ta Tumm riOpuamsaiii WOro aToOMHHX opOiTanen
(sp’, sp’, sp-ribpuau3atii). [IOHSTTS IPO G- Ta T-3B’SI3KH.

Knacudikaitis 1 HOMEHKIJIaTypa opra"iyHux cronuyk. Kinacudikaiiiss opraHiyHUX CIONYK:
3a Oy/Z0BOIO KapOOHOBOTIO JIAHIIOTa — AIMKJIIYHI (aJKaHHW, aJKeHH, aJIKaJ1€HH, aJKiHu),
KapOOIMKIIYHI TIIUKIIYHI, apOMaTHU4Hi), TeTePOIMKIIYHI CIIOJIyKH;, 3a HasSBHICTIO
XapaKTepUCTUIHO1 TpynH. [IOHATTS MPO TOMOJIOTIYHUN Psi/I, CTAPIIY XapaKTePUCTUUHY
TpyIy, KJac OpraHiYHUX CITOJIYK.

Tunu HOMEHKIATyp OpraHIYHMX CIOJYyK: TpHUBlaidbHa (ICTOpUYHA, TpaJulliiiHa),
palioHangbHa, paJAuKalbHO-PYHKIIOHANIbHA, cucTeMaTnyHa (HomeHkiaaTypa [UPAC).
OCHOBHI THUNHM 130Mepii OpPraHIYHUX CIOJYK: CTPYKTypHa (CTaTWU4Ha, JMHAMIYHA),
npocTopoBa (KoHpOpMaIliiiHa, EHaHTIOMEDPIs, G - Ta T - liacTepeoMepist).

B3aemHuMii BIIMB aToMiB y MOJEKyJlIaxX OpraHiyHUX croayk. [loHATTS 1po
IHAYKIIAHANA Ta Me30MepHUN edekTH, edeKT rinepKoH oraiiii.

[ToHsATTS Mpo MexaHI3MU opraHiyHux peakiiv. Knacudikaiis peakiiii 3a HalpsSIMKOM:
npueaHanas  (A-peakuii), BigmermieHHs (E-peaxmii), 3amimieHHs — (S-peakiii),
NeperpynyBaHHs;, 3a TUIIOM PO3PUBY XIMIUHMX 3B’S3KiB: TOMOJIITUYHI, T€TEPOJITUYHI.
[lonsaTrs mnpo BUIBHI pajguKany, KapOOKaTIOHH, KapOaHIOHH, eJNEeKTpOPLIbHI Ta
HYKJIEO( JIbH1 peareHTH.

2. BYTJIEBOJHI
AJIKaHU
XiMIYHUH CKJIal, 3arajibHa (GopmyJia Ta TOMOJIOTIYHUN PsiJl alKaHiB.
[lonaTTa mpo mepBUHHI, BTOPUHHI, TPETUHHI Ta 4YeTBepTUHHI atomu KapOony.
Homenknartypa ankaHiB: TpuBialibHa, pamioHanbHa, cuctematuuHa (IUPAC). [3omepis
aJNKaHiB: CTPYKTypHa, mpocTopoBa. Crmocodbm CUHTE3y alKaHiB: TMPOMHCIOBI Ta
naboparopHi. OkucHeHHs ankaHiB. ['opiHHSA. XiMiuHI BIaCTUBOCTI Ta BUKOPUCTAHHS.

HenacuueHi anukJ/IivyHi ByrjieBOaHi



AJIKeHH

3aranpHa Qopmyrna. ['OMONOTIYHUE psSA amKeHIB 1 WOTO TEHETUYHUH 3B’SI30K 3
TOMOJIOTIYHUM psiIOM ankaHiB. HoMeHknaTypa alikeHiB: TpHBialbHa, palllOHajbHa,
cuctematnyHa (IUPAC). [3omepis ankeHiB: cTpyKTypHa (po3randy’KeHHS KapOOHOBOTO
CKEJIETY 1 MOJI0’KEHHSI MOABIHHOTO 3B’ S3KY ), TPOCTOpOBa (yuc- 1 mpanc- Ta Z-, E-).
Criocobu m00yBaHHS aJKEHIB: peakiii BIALIEIUICHHSA, TiApyBaHHS, BHUIUICHHS 3
MPOAYKTIB KpEKIHTY HadTu Ta mnpupogHoro raszy. Di3uKo-XiMiYHI BJIACTHUBOCTI
aJIKCH1B, BUKOPUCTaHHS.

Aaxanienu. Kayuykn
3aranibHa (opMmyra, kiacudikailis, HOMEHKIATypa, 13oMepis. [[ieHu 3 KOH IOrOBaHOIO
CHUCTEMOIO MOJIBIHHUX 3B’ s13KiB. JloOyBanHsa OyTa-1,3-1ieHy Ta i30mpeny (2-metundyTa-
1,3-11€Hy). XiMi4H1 BIACTUBOCTI KOH FOTOBaHUX JII€HIB Ta BUKOPHUCTAHHS.

AJKIiHH
3aranbHa popmya. ['oMosIoriuHuM psAJ alleTUIIEHOBUX BYTJIEBOJHIB 1 HOrO Fr€HETUYHUMN
3B’SI30K 3 TOMOJIOTIYHUMHU psgaMH alikaHiB 1 ankeHiB. HomeHkiatypa Ta i3oMepis
ankiHiB. [loHATTs mpo TepMmiHanbHi ankind. Crocodu 100yBaHHS aNKiHIB: TPOMHUCIIOBI,
naboparopri. Di3UyUHI BIACTUBOCTI AlETHJIEHOBUX BYTJIEeBOAHIB. EnexTponHa OymoBa
alleTUJICHOBUX BYTJeBOAHIB. JliaroHanmpHa sp- riOpunusaunis aroma Kap6ony. XimiuHi
BJIACTHUBOCTI AJIKIHIB.

uxiaivHi ByriieBoaHi
Huxnoankanu. llukiaoankenu.

[Muknoankanu. 3araibHa ¢opMmyJsia, HOMEHKIarypa. Tumm i3oMmepii: CTPYKTYypHa,
npoctopoBa. Teopis HampyxeHHs baitepa 1 koHdpopmaliiiHa Hampyra B IHMKJIaX.
CtpykTypHa, TE€OMETpHUYHA, ONTHYHA 1 KOHOpPMAIlIiHA 130Mepis JU3AMIMICHUX
UKJI0ankaHiB. EnexTpoHHa OymoBa HMKIOMNpOIaHy («O0aHaHOBWI 3B’A30K»). XiIMIuHI
BJIACTUBOCTI LUKJIONponaHy. EnekrponHa OyaoBa IUKIOreKcaHy. XiMiuHI BIACTHBOCTI
nukiorekcany.  [lopiBHSHHS ~ BJACTUBOCTEH  IMKIIONPOMAaHy,  IUKIOOYTaHY,
[UKJIOTICHTaHy 1 IUKJIOTEKCaHy: BIJHONICHHS N0 Jii  BOJHIO, TaJIOTEHIB,
raJJOr€HOBOJIHIB, OKMCHHKIB.

benseH Ta iioro romoJioru
bensen. Monekymnspaa ¢popmyna. Enekrponna OymaoBa O€H3eHY, CXeMH 0- 1 7-3B SI3KiB.
KBantoBoximiuHi miaAxoau 10 OydoBH O€H3€HY: METOJ BaJ€eHTHUX 3B S3KIB. TT,7-
Kon’rorariiss Ta eHeprisi KoH’roraimii MoJieKynau OeHzeHy. [IoHATTS mpo apomMaTuyHi
BJIACTUBOCTI O€H3€HY Ta IHIIMX OpraHiyHMX pedoBUH. [IpaBuiIO apoMaTHUYHOCTI
XIOKKE.
XimiuHI crmocoOu CHHTE3y O€H3eHy: ACTIIPYBaHHS IHMKJIOATKAHIB, JIET1APOIMKIII3aIisa
aJIKaHIB, UKJIOTpUMepHU3allis aneTuiieny. [Ipupoaui mxepena 100yBaHHS apOMaTHUYHUX
BYTJICBOJHIB. XIMIYHI BiacTUBOCTI OeH3eHy. IlpaBuna opieHramii ayis  peakiiit
eJIEKTPO(UIHHOTO 3aMIIlIEHHS B siAp1 OCH3EHY.

BararosinepHi apoMaTH4HI CIIOJIYKH 3 KOHIEHCOBAHMMM S1/iPaMH OeH3eHY
Hadranen. Enextponna 6ynosa. HepiBHOMIpHICTh pO3MOALTY €JIEKTPOHHOI T'YCTUHU B
o- 1 P-monoxeHHsx HadTaneHOBOTO sapa. Peakmii 3aMillleHHs, NPUETHAHHSA,
OKUCHEHHS Ha(TaleHy.



bararosinepHi apoMaTH4HI CIIOJIYKH 3 i30J1bOBAHUMU SIIPAMH O€H3eHY
Hudenin, nodyBanus. ®eninmeranu. CunTe3 TpudeHuiMeTaHy (peakiiss Dpigens-
Kpadtca) 1 iioro BmactuBocti. bapBHuKU TpudEeHIIMETaHOBOTO PSY.

3. DYHKHIOHAJIBHI ITOXIJAHI BYI'JIEBOJIHIB
I'asiorenoankanu

3aranpHa Qopmyna, TOMOJIOTIUHHMN psA  TajJoreHoalKaHiB. THIMHW HOMEHKIATYP:
TpuBiaJbHA, paguKaibHO-GyHKIIOHATLHA Ta cucTeMatnuyHa (IUPAC). Tunu i3omepii:
CTPYKTYpHa, TMpocTopoBa (koHdopMalliiiHa, eHaHTioMmepis, alactepeomepis). PizuyHi
BJIACTUBOCTI rajjoreHoankaniB. CriocoOu 100yBaHHS rajoreHOaTKaHIB.

Enexktponna OynoBa ajKiIrajJoreHiAiB: 1HAYKIIHHUN e]ekT, eHepris, MOSPHICTh 1
3MATHICTh A0 TOJspu3alii 3B’sI3KIB KapOOH-TamoreH. XiMiuHI BJIACTUBOCTI: peakii
3aMillleHHs], BiAmemieHHs (mpaBwio 3aiinieBa). BilHOBIEHHS TraJlOreHOAIKAHIB.
B3aemogiss ramoreHoankaHiB 3 Metamamu. JloOyBanHs peakTuBiB ['punbspa, ix
BUKOPHUCTAHHS.

I'anorenoapenu
Apwiranoreninu. Homenknartypa, 13omepis, ¢isuuni  BuactuBocTi. CuHTe3
apunranoreHifiB. 'amorenyBaHHs B A1p0, MeXaH13M peakiii (Sg2). YMOBHU XJIOpyBaHHS
ToyeHy B s1po (Sg2) 1 B 61unmii nanmror (Sg). Enexrponna OymoBa apuiranoreHinis:
P, T-KOH 1orarlis. XiMi4H1 BJIACTUBOCT1 apWJITajJOTeHI1B.

Hirpocnoayku anxi¢aTH4HOro T2 apOMaTU4YHOI 0 PSIAiB
3aranbHa (hopmysa, TOMOJOTTYHUN Psill, XapaKTePUCTUYHA TPYTIa HITPOCIIOIYK.
Homenxknartypa. JloOyBaHHSI HITPOCIIONIYK. X1MIYH1 BIaCTUBOCTI HITPOAIKAHIB.

AMiHH aipaTHIHOT0 TAa APOMATHYHOIO PSAIIB
["omomnoriynuit psig aminiB. [lepBuHHI, BTOpUHHI 1 TpeTUHHI aMiHk. HomeHkmnaTypa.
JloOyBanHst aMiHiB. D13W4HI BIACTHBOCTI amiHiB. EjekTpoHHa 1 mpocTtopoBa OymoBa
MOJIEKYJI aMiHiB. XiMIYH1 BJIACTUBOCTI aMiHiB. KHMCIIOTHO-OCHOBHI BIaCTUBOCT1 aMiHIB.
Peakiiii ankiatoBaHHS aMiHIB. AIWIIOBaHHS aMiHiB. Jlii HITPUTHOI KHUCJIOTH Ha
NEpPBUHHI, BTOPUHHI 1 TPETUHHI aMiHH.

ApoMaTH4Hi 1ia30- i a30CN0TYKH. A300apBHUKH
Com pmiazoHio. JloOyBaHHS coJiel [1a30HII0 peakIi€l0 aia30TyBaHHS, YMOBHU
npoBeJeHHs peakilii. XiMIYH1 BJIaCTUBOCTI coyield nia3oHit0. Peakuii coneil nia3oHiro 3
BUJIUICHHSIM Ta 0€3 BUAUICHHS a30Ty Jia3orpymnu. Peakiis a3ocnony4yeHss 3 ¢peHonamu i
apOMaTUYHUMHU aMiHaAMU. A300apBHUKHU.

OaHo-, 1BOX- | TPOXATOMHI CHHPTH
XapakTepucThyHa rpymna CIupTiB, iX aTOMHICTh. 3arajibHa (QopMmysia OJHOATOMHHUX
CHUPTIB Ta iX rOMOJOTIYHUHN psiaA. ['eHeTHYHUI 3B’SI30K MiXK TOMOJIOTIYHUMH PSAaMH
CIIUPTIB 1 HACMYEHUX BYTJEBOAHIB. [30Mepis CIUPTIB.



[lepBunHHI, BTOpHHHI 1 TpeTUHHI crnupTH. HomeHkiarypa: icTopuyuHa, pallioHajbHa,
panukanbHO-GyHKII0HATBHA, cucteMatnyHa (IUPAC). Crnocobu noOyBanHs. Di3uuHi
BJIACTUBOCTI CHHUPTIB. 3aJCXKHICTh TEMIIEpAaTypu KHIIIHHS CIUPTIB Biag OyI0BH iX
MOJIEKYJU. MIKXMOJIEKYJIIPHUM BOJAHEBUM 3B’S30K y cnUpTaxX. PO3YMHHICTE COUPTIB Y
Boji. EnextponHa OyaoBa cnupTiB. XiMiuHI BIaCTUBOCTI CIUPTIB. OKHUCHEHHS CIIUPTIB.
Inentudikamis crnuptiB. HailiBauBilll NPEACTABHUKKA HACHYCHUX OJHOATOMHHUX
cnuptiB. OTpyiiHa 11 MeTaHOIy. Bukopucranus etaHony.

ETtepu
3aranpHa cbopMyna TOMOJIOTIYHHM Psif, i30Mepiﬂ HOMEHKIATypa.
JloOyBaHHS eTepiB MIXMOJEKYJISIPHOIO JETiApaTalli€lo CIUPTIB Ta 13 TajJoreHOaNKaHiB
(peakuiss Binbamcona). Enexktponna OynoBa erepiB 1 ix XiMi4HI BJIAacCTHUBOCTI.
3acTocyBaHHs eTepy 1 TeXHiKa Oe31eKu Mpu poOOTi 3 HUM.

DeHOo/IH | ApOMATHYHI CIUPTH

OnnoatomHi ¢eHOH: 3araibHa (opmMyJsia, TOMOJIOTTYHUM Psil, HOMEHKIATypa, 130Mepis,
¢bi3uyH1 BiactuBocTi. JloOyBaHHS Ta XIMIYHI BJIACTHBOCTI OJHOATOMHHUX (PEHOIIB.
Enextponna 6ynosa denony. Peakiii, o0ymorneHi HasBHicTio rpynu —OH. Brmus siapa
OeH3eHy Ha KHCJIOTHO-OCHOBHI BIAacTUBOCTI (eHomy. Peakiis ¢enomnis 3 depym (III)
XJIOpUIOM. AJKUTIOBaHHS, anuiioBaHHs (eHoniB. Peakiii 3a ywyacTio O€H3E€HOBOTIO
sanpa. Peaxmii enektpodinbHOro 3aMimieHHS B OCH3EHOBOMY  slpi  (eHOIY:
raJIoTeHyBaHHs, Cylb(QyBaHHS, HITpyBaHHA, C-aJKIUTIOBaHHA, Aa30CMHOJIYy4YeHHS,
kapOokcumoBanHs  (peakmisi  Konws6e).  baratoatomui  ¢denomm. Ilipokarexo,
PE30OPIMHOJ, TIAPOXiHOH, Tiporanoi. JloOyBaHHS, BJIACTUBOCTI. 3aCTOCYBaHHS
0araToaToMHHUX (PEHOIIB.

AJbaerian i KeToHH! amcbaanﬂoro psmy
["omomorivni psun, XapaKTEePUCTHYHI rpynu aNbJETIIIB 1 KETOHIB, HOMEHKJATypa
(TpuBianbHa, palloHaNbHA, cHUCTeMaTu4Ha), 13oMmepia. Crnocobu mgoOyBaHHs. Di3MyHI
BiactuBocTi. [lpupona moxasiiiHOoro 3B’s3Ky B KapOoHUIpHIM Tpymi C=0. XimiuHi
BJIACTUBOCTI albJIeTiAiB 1 KeToHiB. HykneodiibHe mpueqHaHHs 10 KapOOHUIBHOT IpyIH
3a MexaHi3MoM An. Peakiiii 3a yuactio o - atoMiB ['iiporeny. 3aMilieHHs 0. -aTOMIB
[Naporeny Ha ranoreH. Peaxmii koHmeHcarlii ampaerimiB. AJb0JIbHA KOHJICHCAITIS
anpleriiiB Ta I MexaHi3M y JyXHOMYy cepenoBuili. KpoToHoBa KoHAeHcaris.
BinHoBneHHs anpaerifiB 1 kKeToHiB. OKUCHEHHS ajbJeriiiB 1 KeTOHIB. SIKiCHI peakirii
aJmBIeriiB: peakilis cpidHoro asepkana, B3aemofis 3 kKynpyM(Il) rimpokcumom i 3
GyxcuHCYIb(pITHOIO KHca0TO0. [TomiMepusarisi aibJaeriais.
HaiiBaxxnusimii mipeactaBHUKU. Dopmanpieriyi, OLUTOBHH allpJieril, aleToH 1 iX
n00yBaHHS B TIPOMHUCIOBOCTI, 3aCTOCYBaHHS.
Henacuueni anbaerinu. Axposieid. JloOyBaHHs, eneKTpoHHA Oy/n0Ba, B3aEMHUMN BIUIUB
aToMiB y MoJsiekyi. Peaxinii 3a yuacTio KapOOHUIBHOI IPyIH Ta MOJABIMHOTO 3B’ A3Ka.

AJbJIeriam i KeTOHH APOMATHYHOIO PSAXY
ApoMaTuyHi anpieriiu Ta KeTOHH. ['OMONOriyHui psii, HOMEHKJIATypa, CHOCOOH
nobysanns. EnextponHa OygoBa apOMaTHYHUX aJIbJETIAIB 1 B3aEMHUM BIUTHB aTOMIB Y
ix Monekynax. XiMiuHI BJIaCTHBOCTI apOMaTHMYHUX aiblAeriAiB. Peakmii 3a ydacTio
KapOOHUTIHHOI TPy Ta OCH3EHOBOTO KIJIBIIS.

Kap0oHoBi kucj10TH BCiX THIIB Ta iX (PYHKIIOHAIBHI MOXiAHI



HacuuyeHi MOHOKaApPOOHOBI KHCJI0TH Ta IX (PYHKIIOHAJbHI MOXiTHI
['oMosoTiuHUN psll, XapakTEepUCTUYHA Tpyna KapOOHOBHX KHCIOT, HOMEHKJIATYpa
(TpuBianbHa, palioHajlbHA, cHCTeMaTudHa), 13omepia. Crnocobu goOyBanHs. Pi3uuHi
BJIACTUBOCTI. MIDKMOJIEKYJIIpHI BOJHEBI 3B’si3ku  (muMmepu). Enextponna OymoBa

KapOOKCHIBHOT rpymu. Peakiii Hyk/IeodiTbHOTO 3aMilieH s 611 sp’-riGPHAH30BaHOrO
atoma KapOoHy B KapOOKCWJIBbHIH IpyImi: 100yBaHHS rajJor€HOAHTIAPHUIIB, aHTIIPUIIB,
ecTepiB, aMiiB. BiacTuBOCTI kKapOOHOBHX KHCIOT 32 YYacTHO aJIKUIBHOTO 3aMICHHKA.
Brmnu  kapOokcunpHOT Tpynmu Ha pyxiuBicTh a-atoma [ligporeny. Oxpemi
MPEACTAaBHUKKU: MYypallliHa KHCIO0Ta, OITOBa KHCJIOTa (I0O0yBaHHSA, OCOOJMBI
BJIACTUBOCTI, BUKOpUCTaHHs). [lanbMiTHHOBA, cCTeaprHOBA 1 BUIL1 KAPOOHOBI KUCIIOTH.
OyHKIIOHAIBHI TOX1IHI KapOOHOBHMX KHCIIOT: COJi, TaJOTCHAHTIIPUIU, aHTIAPUJIHU,
ectepu, amiau, HiTpwik. Coml kKapOOHOBHUX KUCIOT. MHIJIO Ta HOTO BIACTUBOCTI.

Henacuueni MoHOKkap0OHOBI KucioTH. 2 Kupn
['oMosnoriunuii psim, HOMEHKIATypa, i30Mepis (CTPYKTypHa Ta TeOMETpUYHA IUC-,
TpaHc-130Mepisi). AKpUJIOBa, METAKPUJIOBAa, KPOTOHOBA KHUCJIOTU. XIMIYHI BIACTHUBOCTI
HEHACUYCHUX KHUCIIOT.
[Tonimepu3zallis akpuI0OBOi 1 METAKPUIIOBOI KMCIIOT Ta iX ectepiB. Opra"iyHe CKIIO.
Henacudeni Buii kapOOHOBI KUCIOTH. Ix Oyzi0Ba, BIACTUBOCTI, 3Ha4eHHs. biojoriuna
pOJIb HEHACHUYEHUX >KUPHUX KHUCIOT. Kupu (Tpurminepuau). Buimii nHacuueni i
HEHAaCHYEH1 KapOOHOBI KHCJIOTH, SIKI BXOIATH JI0 CKJaay >KUpiB. XIMIYHHUM CKJaj
TBEPAUX 1 PIAKUX >XKUPiB. XIMIUHI BIACTUBOCTI KUPiB. ['iApoini3 (OMHIIEHHS) >KUPIB.
I'iaporeHizaiiiss KuUpiB Ta B3aeMOJiI iX 3 OpPOMHOIO BOJOI, PO3YHHOM Kalliid
nepMaHranaty. Bukopucranas >kupiB y TexHill. bionoriuna posb Kupis.

JAnkap0OOHOBI KHCJIOTH

['oMosnoriunuil  psig, HOMEHKJIATypa. 3arajibHl METOAM JOO0yBaHHS IUKApOOHOBHUX
KACIIOT. XIMIYHI BJIACTUBOCTI JTUKApOOHOBHX KHUCHOT. OpepkaHHs TMOXITHUX
TUKapOOHOBUX KHCIIOT: COJIeH, ecTepiB, TaJOreHOAHTIAPUIIB, AHTIIPHUAIB, amifiB.
BinHomenns no HarpiBaHHs AuUKapOoHOBHUX KHCIOT. Okpemi npenctaBHuku. [llaBiesa
KHUCJIOTA, OCOOJIMBOCTI €JNEeKTPOHHOI OyJOBM, pO3KJIAJaHHS TIpPU HArpiBaHHI 3
Cynb(aTHOI KHCIOTOIO, BIIHOIIEHHS JO [ii OKWUCHUKIB. MajoHOBa KHCIIOTAa,
MaJIOHOBHUM €CTEP.

AMIHOKHCJIOTH

Knacudikamis  amiHOKUCIOT. ['OMoOJOTiYHI  psAaud,  XapaKTePUCTHYHI  TPYINH
HOMEHKJIaTypa aMiHOKHCIOT. o-, f-, -, O-AMIHOKUCIOTH. [30Mepis amMiHOKHCIIOT.
OnTuyHa aKTUBHICTh aMIHOKHCIOT. D- 1 L-aMiHOKHCIIOTH Ta iX TWOIIMPEHHS B
npupoi. CUHTE31 aMiHOKHCIIOT.

XiMi4H1 BIACTUBOCTI aMIHOKHCIOT. AMQOTEpHICTh aMIHOKUCIOT. JlekapOOKCHITIOBaHHS
aMIHOKHUCIOT (yTBOpeHHsI OloreHHUX amiHiB). Peakmii 3a y4yacTi0O amiHOTPYIH:
aIMITIOBAHHS, AQJKUTIOBaHHS, B3a€EMOJli 3 HITPUTHOI KHUCJIOTOIO. BigHOMIEHHS [0
HarpiBaHHi a-, [-, y-, O0-aMIHOKHCIIOT. 3acTOCyBaHHS aMmiHOKHCIOT. Ilemrwmm 1
MENTUIHUN 3B’ 130K. Y TBOPEHHS 1 Oy/10Ba MENTHUIHOTO 3B’ SI3KY.

Kap0oHOBi KHCJI0TH ApOMATHYHOIO PSAY



ApomaTidHi MOHOKapOOHOB1 KHCIOTH. ['oMonoridyauii psia, HoMmeHkinarypa. Crnocobou
nobysanns. EnextponHa OymoBa apoOMaTHYHMX MOHOKApOOHOBUX KHCIIOT, B3aEMHUUN
BIUIMB aToMiB y Mojekymi. Peakuii 3a ydacTio KapOOKcwibHOT Tpynu. Peaxiii
eJIEKTPO( LIILHOTO 3aMIIlIEHHS B apOMaTHUYHOMY SIZIP1.

benzoiiHa kucioTa Ta calilUiaoBa KHUCJIOTa: J0OYyBaHHS Ta XIMI4HI BJIACTHUBOCTI.
[ToxiaH1 caiIMIOBOI KUCIOTH: alleTUICATIIUIOBAa KUCIOTa (acIipuH), 3aCTOCYBaHHS.
JukapOoHOBI apomaThuHi kucioTu. dtaneBa 1 TepedTaneBa KUCIOTH, iX AOOyBaHHS,
xiMi4Hi1 BracTuBOCTi. Ekonoriuni nmpoOiemMu BUKOPUCTaHHA (pTajaTis.

4 XIMIATETEPOLHUKJ/ITYHUX CITOJYK

TeopeTu4Hi 0OCHOBH XiMil reTepoONUKIIIB
Cucremarrika Ta HOMEHKJIATypa TETEPOIUKITIYHAX CIOTYK.
[lonsaTTs TpO TrerepoapoMaTUyHICTh. THUMM TeTEepPOaTOMIB 1 Te€TepOaPOMATUYHUX
CTPYKTYp, KpUTEPii reTepoapoMaTHIHOCTI; TriOpuau3allisa 1 CTepeoxXiMis reTepoaToMiB.
Konneniss w-HaJIMIIIKOBOCTI Ta T-A€PIIIUTHOCTI B XIMIii T€TepOapOMaTUIHUX CIIOJYK.
EnekTpoHOTOHOPHI Ta  €JEeKTPOHOAKIECNTOPHI BJIACTUBOCTI  T'€TEPOAPOMATUUHUX
CUCTEM.

IPATUYJIEHHI TETEPOLIUKJITYHI CITOJIYKH
[Mipon, ¢ypan, Tiodpen. bymoBa mn’SITUUIEHHHUX TETEPOLMKIIB, IX apOMATUYHICTD.
®izuuHi BracTuBOCTI. Metoau cuHTe3y. XiMi4HI BIACTUBOCTI: anugo¢poOHICTH,
KUCJIOTHI BJIACTHUBOCTI MIPOJy, PeaKiii eIeKTpo(UIbHOTO 3aMillleHHS: HITpYBaHHS,
cynb(yBaHHS, raJOreHyBaHHs, peaKilii OKUCHEHHS Ta BiTHOBJICHHS.
[’ sTH9IeHH] TeTePOLUKIIH 3 IBOMA T€TEPOATOMAaMHU: TPa30J1, iMi1a301II.
KonneHncoBaHi reTepoIyKIn: MypHH, Oy0Ba Ta BIaCTUBOCTI.

HMECTUYJIEHHI TETEPOLHUKJ/ITYHI CIIOJIYKHA
Hipuaun

bynosa 1 peakiiitna 3aaTHICTh mipuauHy. CHHTE3W MIPUIUHOBOTO sapa.
BrnactuBocTi mipuauniB. [lippauHu sk OCHOBHU: MPOTOHYBaHHS, YTBOPEHHS N-OKCHIIB.
[lipununu sk eneKTpoHHI aHanmoru OeH3eHy. Peakiii eneKTpo@iIbHOTO 3aMillleHHS B
psAy MIpUIUHIB: HITPYBAaHHS, Cylb(yBaHHs, rajJioreHyBaHHs. Peakuii Hykieo(piIbHOTO
3aMIIEHHS B PSAAY MIPUAUHIB: 3amilieHHs ['iiporeny (aminyBaHHs 3a UnunbabiHuM).
[TinepuauH, HOro OJEp’KaHHS Ta BIACTUBOCTI. AJIKajI0iau, U0 MICTATH SIPO MIPUIUHY:
HIKOTHH.

5. Byraesoau
Knacudikamis ByraeBoaiB. Ckian, MOJEKYJSIpHI (GOpMYJHd TIIHOKO3U, (GPYKTO3H,
caxapo3u, kpoxmaiwo 1 uemtososn. CTpykTtypHa (opMyrna BIIKPUTOI Ta IUKIIYHOI
dbopMU MOJIEKYJIM TJIIOKO3U. XIMIUHI BJIACTHUBOCTI TJIIOKO3W. YTBOPEHHS TJIIOKO3H B
npupoi. Kpoxmans 1 1nenroa03a — mpupoaHi mojiMepu. ['iposti3 caxaposu, Kpoxmaro i
1e0sIo3u. SIKICHI peakilii Jjis BHU3HAYEHHS TUIFOKO3W 1 KpOXMajr: 3acTOCYBaHHS
BYTJIEBO/IIB, iX 010JI0T1YHA POJIb.

Po3zin IV. ®I3UYHA I KOJOIJTHA XIMIS

[Ipeamer, 3amaui 1 Meroau ¢i3uyHOi XiMmii. DI3UKO-XIMIYHI MPOILIECH B MPHUPOJI Ta
IIPOMUCIIOBOCTI.



1. XIMIYHA TEPMOJIUHAMIKA. TEPMOJMHAMIKA XIMIYHOI PIBHOBATH

Po6oTa po3mupeHHs iieabHOro razy. TepMoauHaMIuH1 cucTeMu. BHYTpilIHS eHepris,
eHTanpiiss, KuUlbKicTh TEIIoTH 1 poboTa sk Gopmu mnepepadi eHeprii. CtaHaapTHI
YyMOBU B TepMoAuHamilll. TepMoauHaMi4HI TIpPOLIECH: JOBUIBHI 1 HEIOBUIbHI,
PIBHOBaXKH1 1 HEPIBHOBaXKHI1, 000pOTHI 1 HE0OOpOTHI. IIOHATTS MPO TEIJIOEMHICTB.
TennoeMHICTh MOJIBHA TIPU CTAJIOMY 00’€Mi 1 CTaJIOMYy THCKY, CIIBBIJHOIICHHS MK
HUMU. 3aKOHHM TepMoanHaMiku. TersoBa (TepMoInHaMiyHa) piBHOBAra.

[Mpoutecu B posumHax. CraHgapTHAa EHTANbIIA PO3UYMHEHHSA, CHTAJbIIsA Tigpartarii
CHOJYKH (17151 HOHHUX KPUCTANIB).

XimiyHa piBHoBara. CTaH TUHAMIYHO1 piBHOBAru. 3akoH 1ii mac. KoHcTaHTa piBHOBaru
npoctoi romoreHHoi ximiunoi peakuii: K. 1 K,. Po3paxyHok ckimany piIBHOBaXKHOI
CyMilIi 3a BHUXIIHUM CKJIaJOM 1 KOHCTAaHTOI pIBHOBArv. 3MIMICHHS XIMIYHOI
piBHoBaru, npuHiun Jle Illarense. OnTuManbHi yMOBH 3A1MCHEHHS IPOLIECY.

®dazoBa piBHOBara. OCHOBHI MOHATTS: (a3a, KOMIIOHEHT, YHCIO CTYIEHIB CBOOOMIM.
[TpaBuino a3 I'i66ca.

JIBOKOMITIOHEHTHI cucTeMH. PiBHOBara KpucTal — piAMHAa Yy JBOKOMIIOHEHTHUX
cuctemax. Po3umHHICTh Ta (pakTopu, 0 HA HE BIUIMBAIOTH. JliarpamMu po3YMHHOCTI
JIBOKOMITOHEHTHHX CHUCTEM.

2. KIHETHUKA XIMIYHUX PEAKIIIA TA KATAJII3

KiHeTnyH1 3aKOHOMIPHOCTI TPOCTHMX TOMOT€HHUX peakIilii Ta KIHETUYH1 KPHUBI.
[IBuAKICTh peaxiliif, 3aJIeKHICTh MIBUIKOCTI BiJl KOHIIEHTpallii pedoBuH. KoHcTaHTa
mBuAKoCTI peakuii. KiHeTnuna knacugikaiiiss XIMIYHHUX pEakLii: MOJEKYJISPHICTD 1
nopsaok peakiiii. KiHeTuka reTeporeHHuX XiMiyHUX peakiii. Judysis. [ousaTts mpo
ckiIaaHl XiMiuH1 peakiii. Knacudikaris CkIagHUX TOMOTEHHMX XIMIYHHMX MPOIECIB:
CIPSKEHI peakilii, PoTOXIMIYH1 JaHIFOTOB1 PeaKIlii.

3aNeXxHICTh MIBUIKOCTI XIMIYHOI peakiii Big TemnepaTtypu. PiasuHus Bant-I'odda ta
Appeniyca. EHepris akTuBartii.

3aranbpHi TOJOKEHHS 1 3aKOHOMIpHOCTI KaTamizy. OcoOmuBOCTI 1 Kiacupikaiis
KaTaTITUYHUX [pOLECiB: TOMOTEHHUN  KaTali3, KHUCIOTHO-OCHOBHHMM  KaTalis,
TOMOT€HHO-KaTaJITUUHI peakuii, 10 KaTali3ylOTbCs KOMIUIEKCHHUMH CIIOJYKaMH Ta
dbepMeHTaMU, TeTepOreHHUM KaTalli3, aBTOKaTasli3.

3. PO3YUHH
3aranpHa XapaKTepucTuka po3unHiB. CrnocoOM BH3HAYEHHSA KUIBKICHOTO CKJIaay
pPO34YMHIB: MOJbHA Ta MacoBa YacTKH; MacOBa, MOJISJIbHA, MOJIIpPHA Ta €KBIBAJIEHTHA
KOHIICHTpAIIii.
Po36aBieHi MOJIeKyJISIpHI PiAKI po3drMHU. THUCK HACHUYEHOIl Mapyu HaJ PO3YMHHUKOM Ta
po3zunHoM. KoJsiraTuBHI BJIACTMBOCTI PO3UYMHIB: TEMIIEpaTypa 3aMep3aHHs 1 KUIIHHS
posuuHiB. Kpiockomis Ta eOymiockomis. SBuIllE OCMOCY, OCMOTUYHHM THCK.
AKTHBHICTb, KOE(IIIEHT aKTUBHOCTI, JIETKICTb.
Po3zunnu cunbHHX enekTpoidiTiB. OcHOBU Teopii CUIbHUX enekTpouitiB JleGas Ta
['tokKens. AKTHBHICTD Ta KOGQIieHT aKTHBHOCTL. VIOHHA CHiIa PO3YHHIB.
BaxkopOo3unHHI CUJIbHI €JIEKTPOJIITH, JO0OYTOK PO3YMHHOCTI. TepMoauHaMiuHi yMOBU
YTBOPEHHS Ta pO3UYMHEHHsS ocaiiB. HeBoaH1 po3unHu enekTpodiTiB. Teopii KUCIOT Ta
OCHOB. AM(oJiTH.



EnexTponpoBiHICTh PO3YHMHIB €IEKTPOJITIB. PyXJIUBICTh HOHIB B €JIEKTPOJITUYHOMY
noii. AHOMaJlbHAa aKTUBHICTh MPOTOHIB Ta TIAPOKCHUJI-IOHIB y BOJHUX PO3UHMHAX
enekTponitiB. Konagykromerpis. KoHaykToMeTpudHe TUTPYBaHHS.

4. EJIEKTPOXIMIA
Enextpoani mnoteHiianyd. PiBHOBaXkKHI Ta CTaHIApTHI €JIEKTPOJHI TMOTEHIIAJH,
PO3paxyHOK TMOTEHI[iAly OKPEeMOro eneKTpoAy 3a piBHsHHAM Hepucta. BogHeBa
IKajia CJICKTPOAHUX  TOTEHIIaNiB. EJEKTpOXIMIYHMM  ps  HApyr MeTalliB.
Knacudikartist enekTpoais.
[anbBaniual  emeMeHTH: OyaoBa, NPHHIMI  POOOTH, EIEKTPOpPYIIiiHA CHJja
raJlbBaHIYHOTO  €JIEMEHTa. 3aJeXKHICTh EJIEKTPOPYIIIHHOT CHJIM  TajJbBaHIYHOTO
eJIEMEHTa BiJ KOHIIEHTpAIli KaTOJHOTO 1 aHOJIHOTO po34MHIB. EnextpopyiriifHa cuia
rajJbBaHIYHOTO €JIeMEHTa, piBHAHHA HepHcra.
Knacudikamiss ragpbBaHIYHUX JIAHIIOTIB: XIMiYHI, KOHLEHTpALiiHI (3 MEPEHECEHHAM 1
0e3 mepeHeceHHs 3apsiy), OKUCHO-BiTHOBHI. [Ipupoga OionorenuianiB. MeMOpanHuii
MMOTEHIIA.
Enextponiz.  3akoHOMIpHOCTI  mpolecy  elekTpodizy.  3akonu  Dapajes.
Enexrpoximiunuii exBiBajieHT. Kynonometpis. OcoOIMBOCTI €IEKTPOJII3y PO3ILIABIB Ta
BOJITHUX PO3YMHIB €JICKTPOJIITIB. ENEeKTpOMITUUHUIN pO3KIIA]] BOJIH.
Kopo3sisa meranis. Knacudikarisg npoueciB kopo3sii. Kopo3ziitHuii npoiec 3 BOJHEBOIO Ta
KHCHEBOIO Jemnojisipu3aiicto. BInuB cepefoBuia Ha aHOJHE PO3YMHEHHS METAIy.
[aridiTopu kopo3ii. Metonu 60poThOH 3 KOPO3i€Ho.

5. MOBEPXHEBI SABUIIIA. AICOPBLIA
BinpHa nmoBepxHeBa eHeprisi OAMHUII MOBEPXHI, TOBEPXHEBUHN HATAT MEX1 PO3MOLTY
¢da3. SBume 3MouyBaHHA Ta posTikaHHs. KpailoBuil KyT 3MouyBaHHs, 3akOH FOHTa.
CenexkTHBHICTh 3MOUYyBaHHS, (ioTtamis. Bumm ¢rnoTamii: miHHa, MacisHa, TIIBKOBA.
SBure kamuIpHOT KOHAEH callii. Aaresis, podota aaresii. Koresis, pobota koresii.
[Tonstrss mpo azacopOitito. OCHOBHI TOHATTA: aacopOeHTt, amacopbdar, adcopOIris.
PiBusiHaa 13otepmu  amcopOmii ['100ca Kiacudikariiss pedoBuH 3a TMOBEPXHEBOIO
aKTUBHICTIO: TIOBEPXHEBO-aKTUBHI Ta MOBEpXHEBO-iHaKTUBHI peyoBuHu (IIAP Ta
[ITIAP); mudinena OynoBa ITAP. 3anexHicTb NMOBEPXHEBOrO HATATY PO3UYMHIB BIJ
KOHLIEHTpaI[li MOBEPXHEBO aKTUBHUX PEYOBMH. XapaKTepucTuka (pizuuHoi aacopOiii Ta
XeMOocopOIIii.
OcobauBocti aacopOuii Ha MexXli TBepAa pPEUYOBHMHA-PO3UMH eJeKkTponity. bymoa
noxsiitHoro enexrpuunoro urapy (IIEI) Ha mexi posmominy da3. Mounmit oOMiH,
KaTIOHITU Ta aHIOHITH. AjcopOlliiiHa 3/aTHICTh KaTIOHIB Ta aHIOHIB, JIIOTPOITHI PSIIH.
Xpomarorpadisi, OCHOBHI TOHSTTS.

6. KOJIOITHI CHCTEMH

Tunu kmacudikamii gucrnepcHux cucteMm. [loHATTS aucnepcHa ¢asza Ta AUCHEpCIiHE
cepenoBuie. TepMoaMHaMIYHA XapaKTePUCTUKA JTIOPUIBHUX Ta J10OOHUX KOJIOITHHUX
cucteM. JliooOHI KOJOIAHO-TUCHEPCHI CHUCTEMU. MeToau OTpuUMaHHS J110(poOHMX
KOJIOI/IIB.

CenumenTaniitna (KIHETMYHA) CTIAKICTh. ArperaTMBHa CTIMKICTh, MOHITTS PO
koaryssiiro 3B's30k Mk BractuBocTsaMu IIEII Ta cTabiabHICTIO KOJOITHUX CHCTEM.
Koarynsmiitna piBHoBara. Koarymsiis mijg BIUIMBOM €JIeKTpoJiiTiB, nmpaBuiio Illymnbiie-
[apmi.



Enextpuuni BmacTuBOCTI. EneKTpokiHEeTHYH1 sIBUILA: €IEKTPodopes3, €IEKTPOOCMOC.
OnTUYHI BJIACTUBOCTI MPUPOJAHUX MIKPOT€TEPOT€HHUX CUCTEM. 3aKOH PpO3CIIOBAHHS
ceiTiia Penes. Edexr Tinpans, omanecuenuis, diayopecuteniiis. [lornuHanHs CBITIa,
3akoH JlamGepra-bepa. 3abapBieHHsS KOJOIAHUX po34MHIB. [IOHATTA Mpo B’SI3KICTh.
B’s3kictb po3unniza BMC.

bynosa nparneit ta reneii. Habyxanns. ludy3is B rensax. PyliHyBaHHS CTPYKTYpOBaHHUX
KOaryJsiiiHux crpyktyp. CrapiHHS JAparfiiB Ta TeJied, CUHEpe3ucC. 3BOPOTHE
pYWHYBaHHS 1 YTBOPEHHS CTPYKTYP, TUKCOTPOITIS.

Emynnbcii. Knacudikariss eMynbsciit 3a IpUpo0I0 Ta KOHIIEHTPAI[IE JUCTIEpCHOT (a3u
Ta JUCIepCiiHOro cepenoBuina. Emynbraropu. Metoau yTBOpEeHHS Ta PyWHYBaHHS
emynbciid. [Tinu. Teopisa ninoyTBopeHHs. CTpyKTypa MiHH.

Po3ain V. AHAJIITUYHA XIMIA
[Ipeamer 1 3aBmaHHs aHATITAUYHOI XiMii. OCHOBHI PO3AUIM aHATITUYHOT XIMIi: SKICHHM 1
KUTbKICHUHM aHalli3 HEOpPraHIYHUX Ta OPraHIYHUX PEYOBHH.
OCHOBHI METOAM aHAJI3Y: XIMIUHI Ta IHCTpYMEHTabH1 (P13UUHI Ta PI3UKO-XIMIUH]).

2. IKICHU AHAJII3

SxicHuli aHami3, Cyxui 1 MOKpUM METOIY aHaTi3Yy.

AnamitTuuni peakuii. SkicHi aHamituyHi peakifii. CenexkTuBHI Ta cnenudiyHl peakiii.
Peakuii BusBIEHHS, BIAOKpEMJICHHS, MacKyBaHHsS. ['pymoBi peareHTH Ta BUMOTH [0
HuX. [IpoOHMII Ta cucTeMaTHYHHMI METOIU aHami3y. UyTNuBICTh aHAMITUYHUX PEaKLIiM:
BIIKpUMBAaHUN MIHIMYM 1 TpaHMYHa KOHIIEHTpAllisl BU3HAUYBaHO! PEYOBUHH, I'pPaHUYHE
po30aBIAHHS PO3YMHY, MIHIMAJIbHUI O00’€M TpaHUYHO pO30aBICHOIO PO3UHHY.
CriocoOu miBUIIEHHS YYTJIMBOCTI SIKICHUX PEaKITii.

3. KUIBKICHUM AHAJII3

CyuacHa kmacuikaiis METOAIB KUIBKICHOTO aHamizy. XIMI4HI METOAU aHami3y, iX
Kiacudikaiis Ta XapakTepucTuka. Bumorn mo0 XimigHoi peaxirii. OCHOBHI cTaiii
xiMiyHOTO a”amizy. Bubip metony ananizy. IloxuOku KiIbKICHOTO aHami3y: abCOJIOTHI,
BiJTHOCHI.

['paBiMerpuunuii anamiz. CyTb TrpaBIMETPUYHOTO (BaroBOro) aHamizy, ramysi
3aCTOCyBaHHS, OOMexeHHs  3actocyBaHHsA. OcHOBHI  cramii Ta  omeparlii
rpaBiMeTpudHOrO aHamizy. [lpomecu, 1o TPHU3BOAATH A0 3a0pyAHEHHS OCaiB:
CIIBOCAKEHHS, ajcopOIlis, OKII03isa, micisocakeHHs. I[lepeBeaeHHs ocaKyBaHOi
dopmu y TpaBimMeTpuuHy (BaroBy). BucymryBaHHS Ta TPOKapIOBaHHS OCAiB.
OO6uucneHHss B TpaBIMETpUYHOMY MeToAl. AmnHamitTuuHuii  daktop  (dakrop
nepepaxyHKy). 3acTOCyBaHHS TPaBIMETPUYHOTO aHajizy B Ximii, OioJorii, ekojorii
TOIIIO.

TutpuMeTpuuHuii aHami3. 3araiabHi MOJOKEHHS. TUTPUMETPUUHUN aHAJI3 K PI3HOBUJ
00’emuoro ananizy. CyTh TUTpUMETpUuHOro aHamizy. IlepeBarn Ta oOMeEXEHHS
MeToay. BuMoru 1o peakiiii y TutpuMeTpudHomy aHaiizi. KoHleHTpallis po34nHiB:
MOJISIpHA, HOpMajbHa, THUTP. TUTP PO3YMHY 3a BU3HAUYYBAHOK PEUYOBHHOIO.
CranmaptHi Ta pobOoui po3umHW. Touyka EKBIBAJIGHTHOCTI. 3aKOH €KBIBAJCHTIB.
CrocoOu (¢ikcyBaHHS TOYKM €KBiBaJieHTHOCTI. [uaukatopu. KiHenp TtuTpyBaHHS.
OO0unCIIeHHS] B THATPUMETPUYHOMY aHATI31.

Knacudikaiis MeToAiB TUTPUMETPUYHOIO aHAII3y 3a THUIIOM peakilii, M0 JEXKHUTh B
OCHOBI TUTPYBaHHS.



MeTton KHCIOTHO-OCHOBHOTO THUTpPYBaHHS (MeTon HeuTpam3samii). CyTh MeTomy
HeUTpamizailii, OCHOBHA XIMIYHAa pEAKIis MeToAy. AUUAUMETpIsA, alKaJiMeTpis.
CranmaptHi Ta poOoui po3unHu. Buxigni pedoBunu. Touka ekBiBageHTHOCTI. CiocoOu
(dbikcyBaHHS TOUKH €KBiBaJeHTHOCTI. KiHIleBa TOUKa TUTPYyBaHHSI.

[HIUKaTOpU METOAYy KHCIOTHO-OCHOBHOTO THUTpyBaHHsA. Teopii iHIMKATOpiB: HOHHA,
xpoMoopmHa, HoHHO-XpoMmodopmHa. [aTepBan nepexoxay (II1) inmukartopis. [lokazauk
nepexony iHgukaropa pK, mokasHuk TtutpyBaHHa pT imaukaropa. HailiBaxnusimii
1HAMKATOPH, 1110 3aCTOCOBYIOTHCS B XIMIYHOMY aHaii3i. [loMuika TuTpyBaHHs.

Meroau  OKMCHO-BIIHOBHOTO THUTpPYBaHHS (MeToAu peaokcumeTpii). 3aranapHa
XapaKTepUCTUKAa METOIB OKHMCHO-BIIHOBHOTO THTPYBaHHs, iX kiacudikaiis. OKUCHO-
BITHOBHI peaKIlii, MpUAaTHI IJs1 TUTPUMETPUIHOTO (00’ €MHOT0) aHATI3y.
[epmanranatomerpis. Momgomerpist.

Metoau ocamkeHHs B TUTpUMETpUYHOMY aHamizi. CyThb METOMIB OCaIKCHHS.
Aprentomerpisi.

MeToau KOMITJIEKCOYTBOPEHHSI B THUTpUMETpuyHOMY aHamizi. KommiuexkcoHoMmerpis.
Kommnekconu. Tpunonometpisa. PiKCyBaHHS TOYKHM €KBIBaJEHTHOCTI. MeTanmoXpoMHi
1HANKATOPU, TEOPETUYHE OOIPYHTYBaHHS iX 3acTocyBaHHS. ['amy3i 3acToCcyBaHHSA
METOJIIB KOoMIUIeKcoHOMETpii. [Ipukiaan 3acToCyBaHHS METOAY KOMILIEKCOHOMETIi:
BU3HAYCHHS TBEPJOCTI BOJW, BU3HAUCHHS KAJIBI[II0 Ta MAarHif0 y BOJHIM BUTSKII 3

TPYHTY.

4. IHCTPYMEHTAJIBHI METOJIH KIVIBKICHOI'O AHAJII3Y
3aranbpHa XapaKTepUCTHKAa METOIB, ixX kiacudikaiis. 3HaUYeHHS 1HCTPYMEHTaJIbHHUX
METOJIIB aHalidy B Cy4YaCHOMY BHUPOOHHIITBI, B HAYKOBUX JOCHIIKEHHSX, B
€KOJIOTTYHOMY MOHITOPHHTY.
Enexkrpoximiuni Metonu anamizy. [loTeHmioMeTpuyHuil aHani3: npsMa MOTEHL1OMETPis
Ta MOTeHILIoMeTpuuHe TUTpyBaHHS. CyTh Ta TEOPETUYHI OCHOBU MOTEHILIOMETPUYHOTO
TUTPYBaHHSA. [HIUKATOPHI €NEKTPOIU Ta €IEKTPOAU NOopiBHAHHA. KpuBi TUTpyBaHHS, iX
noOyaoBa. CrpuOOK mMOTEeHIlaly Ha KpuBId TUTpyBaHHSI. @DIKCyBaHHS TOUYKH
€KBIBaJICHTHOCTI.
Ontuuni Metonu aHamizy. Kracudikaris onNTHYHUX METOMIB aHaIi3y 3a THUIIOM
B3a€EMOJ(Ii PEUOBHH 3 €JIECKTPOMArHITHUM BHUIIPOMIHIOBAaHHSAM. EjekTpomarHiTHHA
cnektp. CrieKTpu NOTJIMHAHHS Ta BATPOMIHIOBaHHS.
XpomarorpadiuHi METOAX aHali3y. TeopeTHyHi OCHOBU XpomaTorpadiyHuX METOIB
Ta ix kiacudikamig. YyrtauBicTeh MetoaiB. OCHOBHI BUAM  XpomaTtorpadii:
azcopOiriiiHa, po3no/iyibHa, 0caJ0Ba, I0HOOOMIHHA.

Po3aia VI. Meroanka HaBYaHHSA XiMil
1. 3micT Ta opraxizauisi npouecy HaBYaAHHA XiMil B 3aKJ1a/1aX 3arajibHOI cepeHbOL
OCBITH

Metoauka HaBUYaHHS XiMii SIK HayKa 1 HaBUYAJIIBHUHN MpeaMeT Yy MeJaroriyHux 3akjagax
BUIOI OCBITH. lIpeameT MeToauku HaBYaHHS XiMmii, 1i HayKOBI OCHOBHU. 3aBJaHHS
METOJMKHN HaBYaHHS XiMii. 3B'SI30K METOJMKUA HABYaHHS XIMii 3 IHIIMMHU HayKamu Ta ii
MICII€ Y CHCTEMI TMeJaroriyHuxX HayK. MeToau MOCTIIKEeHb, 1[0 BUKOPUCTOBYIOTHCS Y
METOJMII HaBUaHHA Ximii. XiMis K 0a30Ba TUCIUILIIHA HABYAJIBLHOTO IUIAHY 3aKjaIiB
3arajibHO1 cepeAHboi OcBITH. OCHOBHI MPUHIMIM MOOYAOBU 3MICTYy Kypcy XiMmii B
3aKjIajax 3arajabHOi cepeaHboi OcBiTH. Peamizaris audepeHIiioBaHOro migXxomay 0



HaBYaHHS Yy4HIB XxiMii. Jlep>kaBHUM cTaHmapT 0a30BOi 1 MOBHOI CEpPEeAHBOI OCBITH.
[IpuHumnu opraxizaiii HaByYajgbHOTO TIporecy 3 ypaxyBaHHsM Konrmeniii Hosoi
YKPaiHCHKOI LIKOJIH.

Pearnizaliisi KOMIIETEHTHICHOTO, OCOOMCTICHO 30pPI€EHTOBAHOIO Ta JISUTbHICHOTO IMiIXO/IiB
710 HaBYaHHS XIMIi B 3aKJ1aJlaX 3arajbHoi CepelHbOI OCBITH.

Opranizaiiiiiai (OopMu HaBYAIBHOI MISUTBHOCTI 3/100yBayiB OCBITH B 3aKJIaJax 3arajabHOl
cepennboi ocBiTU. CyTHICTD i 0COOMUBOCTI (DPOHTANILHOI, 1HANBITYAIBHOI T TPYMOBOI
HABYaJIBHOI ISUTBHOCTI YYHIB, METOJIMKA TX OpraHi3allii Ta BIPOBAPKEHHS Y HaBUaJIbHUIN
npouec 3 ximii. [lmaHyBaHHA HaBuanbHOro Mmatepiady 3 Ximii. bararomaHITHICTBH
opraHizamiitHux ¢GopM HaBYaHHS Y4HIB XiMii. YPOK SIK OCHOBHA oprasizaiiitHa ¢opma
HaBuaHHs. Tunu ypokiB. Ypoku-nekiii. Bumoru no cydacHoro ypoky ximii. CTpykTypa
1 noOya0oBa ypoOKiB pi3HUX TuUliB. Bumorn a0 oOcary nomamHix 3aBAaHb, (popmu
nepeBipKU HOro BUKOHAHHS.

Mertonu HaBuaHHs yuHIB Ximii. Krnacudikaris mMeroaiB HaBuaHHs Ximii. Meroau i
METOAWYHI TpuioMu. MeToau I1HTEPaKTUBHOIO, IJOCHIAHUIILKOTO Ta MPOOJIEMHOIO
HaByaHHA. [IKIIbHUI XIMIYHHI €KCIIEPUMEHT SIK CHelU(pIYHUI METOJI HaBUYaHHS XIMIi:
JEMOHCTpaLiiHui, y4HIBCbKUHN. [losICHIOBANILHO-1ITIOCTPATUBHUMN, TPOOIEMHUI 1
KOMITETEHTHICHUI MIIXO/H 10 OpraHizallii XIMIYHOTO €KCTIEPUMEHTY, 3aCTOCYBaHHS iX y
KOHKPETHUX CUTyalisax. BipTyanbHuil XIMIYHUNA E€KCIIEPUMEHT: TEepeBaru 1 HEIOJNIKH.
XimiuHi 3ama4i, ix kiacudikaiis, METOJAUKA PO3B’A3KY XIMIYHUX 3amad. Po3paxyHKoOBI
Ta €KCTIIEPUMEHTAJIBHI 3a/1a4l, 1X BUIM Ta METOIMKA PO3B'I3yBaHHS.

[TinroroBka BUMTENSA A0 YPOKY, MOro mpoBeAeHHs 1 aHami3. ETanu miaroToBku BUMTENS
70 ypoky. [limaH HaB4aIbHOTO 3aHATTS Ta BUMOTH JI0 JIOTIYHOTO CTPYKTYPYBaHHS YPOKY.
KoHcIekT HaB4aIbHOTO 3aHATTS, BAMOTH JIO OTO 3MICTY.

Cucrema 3aco01B HaBuaHHs XiMmii. [HopmaniiiHO-KOMYHIKaLIiHI TEXHOJIOT1i HaBYaHHS
ximii. IlIkinbHUI XiMIiYHME KaOlHET 1 Woro mnpu3HadyeHHs. BumMoru 10 XIMI4HOTO
kabinety. [IpaBuia Ge3meku KUTTEMISIILHOCTI Ta BUMOTH J0 TMOBEMIHKH yYHIB i 9ac
po6oTH B KabiHETI XIMii.

[Tlinpyynuk xiMii K HaBYajgbHa cucTeMa. Poib 1 Miclie miApyYyHHKa B HaBYAIHLHOMY
npoueci. CTpykTypa 3MICTy HiJ[pydyHUKa 3 XiMii, BAMOTH [0 MiAPYYHHKA 3 XIMii, 110
BU3HAUYAIOThCA Horo (pyHkuisiMu. BimoOpaxkeHHS B MHiAPYYHUKY 3MICTY IpeaMera Ta
oprasi3aliii HaB4aJabHOI JiSJIbHOCTI YUHIB.

®dopmyBaHHS XIMIYHOI MOBH Y4YHIB y MpOIIeCi HaBYaHHs YYHIB Yy 3aKJaJax 3arajbHOi
cepeHbO1 OCBITH. XiIMIYHA MOBa Ta 1i 3HAUYCHHS Yy Mpolieci HaBYaHHs XiMmii. CTpyKTypa
MIK1ITBHOT XIMIYHOT MOBH, NMPUHIMNHM ii BUBYEHHS. OCHOBHI (PyHKIIi XiIMIYHOI MOBH Y
HaBuaHHi. DOpMyBaHHS Ta PO3BUTOK XIMIYHUX MOHATH. OO0’ €M 1 3MICT XIMIYHUX MTOHSTb.
OcHOBHI (PyHKIIIi TOHATH 1 PIBHI iX 3aCBOEHHS.

KoHTposb Ta oriHOBaHHS HABYAIBHHUX JOCATHEHBb Y4UHIB. DOpMyBagbHE Ta MiJICYMKOBE
OLIIHIOBaHHS. 3HaueHHs 1 (yHKIII MepeBipKU 3HAHb Ta yMiHb y4HiB. PiBHI Ta KpuTepii
HABYaJIbHUX JIOCSTHEHb y4HIB 3 XiMii. POpMHU, METOAM 1 BUJU MEPEBIPKUA 3HAHb, YMIHb
Ta HABUYOK YYHIB 3 XiMii. MeToau yCHOro Ta NMHCHMOBOTO KOHTPOJIO PE3yJIbTaTiB
HAaBYaHHS, XIMIYHI JUKTAHTH, TECTOBUU KOHTPOJb, EKCIIEPUMEHTAJIbHA IEepeBipKa
pe3yJIbTaTiB HaBUYaHHS.

2. MeToauka (popMyBaHHSI OCHOBHHMX MOHATH XiMil y 7-9 ki1acax



Metonuka opMmyBaHHS [TOYAaTKOBUX IOHATH B Kypci Ximii. MeToaunka BUBUEHHS TEMU
«Ilepiomnunuii 3akoH 1 mepioguyHa cuctema XiMiuHuX enemeHTiB J[.I.MeHneneena.
bynosa aroma». Meroauka ¢dhopMyBaHHsS MOHATh MPO XIMIYHUN 3B’S30K 1 OYyJ0BY
pedyoBrHU. MeToauka (OpMyBaHHS MOHSTH IPO OCHOBHI KJIaCH HEOPTraHIYHUX CIOJYK.
®dopmyBaHHA MOHATH MPO PO3YUHH, EICKTPOIITHUYHY AUCOLIAIII0 Ta peakiii HOHHOTrO
oOMiny. Meronuka GopMyBaHHs MOHATH MPO XiMiuHI peakuii. MeTonuka GpopmyBaHHs
MOYATKOBHUX MOHATH MMPO OPraHivHI COMyKU. Miclie 1 3HaYeHHs] HAaBYaJIbHOTO MaTepiay
y WIKUIBHOMY Kypci XiMmii 7-9 KiaciB: OCHOBHHMM 3MICT 1 CTPYKTypa MpOBIIHUX 1
HACKpPI3HMX 3MICTOBHX JIIHIM; METOAWYHI IIJIXOAHW JIO BHBYCHHS BiANOBIIHHUX TEM,
MeToauKa (OpMyBaHHS OCHOBHHUX TIOHATH; OUIKYBaHI pe3yibTaTh HaBYAJIbHO-
Ni3HaBaJIbHOI JISJILHOCTI IIKOJISIPIB; 3aBIaHHS 1 BIPaBU JIs 3aKPIIIEHHS 1 MEPeBIPKU
3HaHb YYHIB 3 TEMH; MOKJIUBI IOMUJIKU YYHIB, IIJISXH X YCYHEHHS.

3. MeToauKa BUBYEHHS OpraHiyHux pe4yoBuH y 10 kiaci

MeTtoauka BUBYEHHS BYIJIEBOJHIB. MeToIMKa BUBUEHHSI OKCUTEHOBMICHUX OpPraHIYHUX
pedoBuH. MeTo/MKa BHUBYEHHS HITPOTEHOBMICHMX OpPraHIYHUX PEUOBUH. 3HAUEHHS 1
3aBJlaHHS BHUBUEHHS KypCy OpraHiuHOi XiMii, 3arajbHa XapaKTepUCTHKa 3MICTy Ta
noOyJIOBM HAaBYAJIILHOTO Marepiany. PO3KpUTTS 3alexXHOCTI MK OYyI0BOIO 1
BJIACTUBOCTSIMU OPTraHIYHUX CHOJYK. POJb XIMIYHOTO €KCIIEPUMEHTY Yy BHUBYCHHI
XIMIYHUX  BJACTUBOCTEH  OpraHiyHUX crnoidyk. @DopMyBaHHS  TOHSATTS  IPO
XapakTepucTUuHi ((PyHKI[IOHAJIbHI) Tpynu. MeToArKa PO3KPUTTS B3aEMO3B'SA3KY MIXK
OpraHIYHUMH criolykamu. Peanizaliisi MDKIIpeIMETHUX 3B'sI3KiB X1MiT 1 010J10T1T Ta X1Mii 3
1HIITUMHY HaBYAJILHUMHU JUCIUIIIIHAMM.

4. MeToauKa BUBYEHHS XiMiYHUX eJIeMeHTIB Ta ix cnoayk y 11 kiaci

MeTonuka BUBYEHHS HEMETAJIIYHUX 1 METaNIUYHUX €JIEMEHTIB Ta ixX cnoiyk. OdikyBaHi
pe3yibTaTH BUBUCHHS HEMETATIYHUX 1 METAIIYHUX CJIEMEHTIB Ta iX CIOJIYK, 3HAUCHHS
HABYAJILHOTO MaTepiaidy B Kypcl XiMii 3aKjaiiB 3arajbHOi cepeHboi OCBITH. PO3BUTOK
ySIBJICHb YYHIB MpPO MEPIOJUYHHUNA 3aKOH, EJIEKTPOHHY TEOpito OyIoBH aToMa, THIH
XIMIYHMX 3B'SI3KIB, aJJOTPOIIiIO0, MPUPOAY XIMIYHOTO 3B'SI3KYy, Oy/10BY PEUOBUHU, OKHMCHO-
BIJIHOBHI TIpoliecH, aM(pOTEpHICTb. 3aCTOCYBAHHS JEAYKTUBHOIO U 1HAYKTHBHOTO
NIIXO0/JIB, BUKOPUCTAHHS  OMNOPHUX  CXEM-KOHCIEKTIB, METOJly  IOpPIBHSIHHS.
JleMOHCTpaliifHUil Ta Y4YHIBCHBKUWA XIMIYHUNA €KCHEPUMEHTH. MOXKIUBI MOMUIKH B
3HAHHAX Ta YMIHHSIX Y4YHIB 3 IaHOT T€MH, IIJISXH 1X YCYHEHHS.
[ToBTOpEeHHSI ¥ y3araJbHEHHA 3HAHb 1 YMIHb Y4YHIB 3 OCHOBHUX IHUTaHb KypCy XIMii
3aKJIaJiB 3arajibHOI CEepelHbOI OCBITH. 3aBJaHHS Ta 3HAYCHHS IOBTOPEHHS Ta
y3arajabHEHHS 3 XiMii. 3MICT Ta Mo0y/10Ba MOBTOPEHHS 3 XiMii. Bukopucranus tabiuiib,
CXEM, XIMIYHOTO €KCIEPUMEHTY 3 METOIO IMOBTOPEHHS Ta y3arajbHEHHS. Y3arajJbHeHHs
MPOBIIHUX TEOPid, OCHOBHUX 3aKOHIB 1 MOHATH XIMii SIK OJIMH 13 3ac00iB (hOpMYBaHHS
CBITOTJIAy YYHIB. Y3arajdbHEHHsS 3HAaHb TPO B3aEMO3B'SI30K CKJIaay, OyIo0BH,
BJIACTUBOCTEH 1 3aCTOCYBaHHS HEOPTaHIYHUX Ta OPraHIYHUX CHOJIyK. MeTonuyHi
MIJIXO/IM JI0 y3arajJbHEeHHS Ta CUCTEMAaTH3allil 3HaHb Ta YMIiHb 3 TEMU YU PO3ALTY.



KPUTEPII OLIIHIOBAHHSI

KoxHuil O171eT BCTYHMHOTO ICMUTY BKJIOYAae 21 MUTaHHS 3 PI3HUX PO3IUIIB (PaxoBUX
XIMIYHMX JUCHMIUIIH: 3arajbHa Ta HEOpraHiuHa XiMis, OpraHiuyHa XiMis, aHAIITHYHA
XiMisl, pi3UYHa Ta KOJOiHA XIMisd Ta 3 METOJUKHA HaBYaHHS X1MIi.

3aBmanHa 1 — 16 3 BuOOpOM OJHI€] MpaBWIIBHOI BIANOBIAl. 3aBAAHHS BBAXKAETHCS
BUKOHAHWUM, SKIIO MO3HAYEHO JIUIIE MPABUIBHY BIAMOBIAb. 3a MPaBUJIbHE BUKOHAHHS
3aBJIaHHS HAPaXOBYETHCS 5 OaiB.

3aBmanHs 17 Ha BCTAaHOBJIEGHHS IIPAaBHJIBHOI IOCHTIOBHOCTI. 3aBJIaHHS BBaXKa€ThCS
BUKOHAHWUM, SIKIIO BCTAHOBJICHO MPABWJIbHY MOCIHIJOBHICTh. 32 BUKOHAHHS 3aBIaHHS
HapaxoByeTtbcst 0, 4, 8, 12, 16, 20 OamiB, 3aJeXHO Bl KUIBKOCTI MPaBUJIBHO
BCTAHOBJICHUX MO3HUIIIH MOCIIAOBHOCTI (32 KOXKHY MPAaBUJIBHO BCTAHOBJICHO MO3UILI0 — 4
oanm).

3aBnaHHs 18 Ha BCTAHOBJIEHHS BIAMOBIAHOCTI. BHUKOHAHHS 3aBIaHHS Tmepeadadae
BCTAHOBJICHHSI BIJMOBIIHOCTI (3HAXOMKEHHS JIOTIYHUX Iap). 3aBJIaHHS BBAXA€THCS
BUKOHAHWM, SKIIIO BCTAHOBJICHO JIOT1YHI Tapu. 3a BUKOHAHHS 3aBJaHHS HApPaXOBYETHCS
0, 5, 10, 15, 20 GaimiB, 3aJ€KHO BiJ KiJIbKOCTI MPAaBUILHO BCTAHOBJICHUX JIOTTYHHUX ITap
(32 KOKHY MPAaBUIILHO BCTAHOBJICHO Mapy — 5 6aiiB).

3aganas 19 — 20, mo noTpeOyroTh 00YMCIEHBb. 3aBlIaHHS BBAXKAETHCS BUKOHAHUM,
SAKIIO TO3HAYEHO JIMIIE MpaBWUJIbHY BIAMOBIAb. 3a TMPaBUJIbHE BUKOHAHHS 3aBIaHHS
HapaxoByeThes 10 Gais.

3aBganHs 21 BigkpuToi GOpMH 3 PO3TOPHYTOIO BIAMOBIAIA0. 3aBJaHHS BBAXKAETHCS
BUKOHAHUM, SIKIIIO HABEJACHO MOBHI BIAMOBIJII, iX OOIPYHTYBaHHS, 3allMCAHO BIAMOBI/Ib;
MPaBUJILHO 3aMIMCaH1 PIBHAHHS PEaKI[ii Ta BUCHOBKH.

3a 3aBnaHHsA 21 HaApaxOBYeETHCA:

- 16-20 OGamiB, fAKIIO 3aBIaHHS BHKOHAHO MPABHIIBHO, 3 OOTPYHTYBaHHSIM KpOKIB
BUKOHAHHS. AOITypi€HT BUIRHO BOJIOJI€ MaTepiajioM, HEOOXiTHUM AJisi PO3B’sI3yBaHHI
BIJITOBITHOTO 3aBAaHHS; METOANYHUN aHAJ3 3IHCHEHO YITKO, 3 POSYMIHHSIM KITFOUOBUX
MOMEHTIB.

- 11-15 OamiB, SIKIIO BIAMNOBIAbL MICTHTH KUIbKA HETOYHOCTEH, K1 HE BIUIMBAIOTHL Ha
pe3yibTaT. BuTpuMaHo JOTIYHY CXeMy BUKOHAHHS 3aBIAHHS; 3/IIMCHEHO METOJIUYHUUN
aHaJji3 3 pO3yMIHHSIM KJIFOUOBUX MOMEHTIB.

- 6-10 GauiB, SIKIIIO 3aBJIaHHS BUKOHAHO 3 KUIBKOMa JAPIOHMMHU MOMHJIKaMH a00 MICTUTh
oJHy rpy0y mommiky. ETanu po3B’si3aHHs OOTpYHTOBaHI HE JI0 KIiHI a00 MPOMYIICHO
Aesiki 3 HuX. AOITypi€EHT JEMOHCTPY€ HEAOCTAaTHE PO3YMIHHS JIOTIYHOI CXEMH
BUKOHAHHS 3aBJIaHHS, METOJUYHHUNA aHAJI3 BAKOHAHO MTOBEPXOBO.

- 0-5 OamiB, KO pO3B’S3aHHA MICTUTH Ouibmie 1 TpyOoi moMuiku. AOITypi€eHT
JEMOHCTPYE HEIOCTAaTHE PO3YyMIHHS JIOTIYHOI CXEMU BUKOHAHHS 3aBIaHHS, MOMIJIHBI
MTOMUJIKM HE BKa3aHO, METOJUYHHI aHaITi3 HE 31HCHEHO.

MaxkcumanbHa cyma — 200 OasiB.

Bcerynne BunipoOyBaHHS BBOXXAETHCS CKJIAJEHHUM, SIKIIO Y MIJICYMKY a0ITypieHT HaOpaB
100 — 200 6aunis.

BerynHe BUNpoOyBaHHS BBaXKA€ThCS HE CKJIAJEHHM, SIKIIO y TMIJICYMKY aOITypi€eHT
HabpaB 1 — 99 Ganis.
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